


Aviation Week 


ad Space Technology 





irst German Lockheed F-104s 





May 30, 1960 


Swiss Offer P.16 
Strike Fighter 
In World Market 








- i /)\'/1221CrOdiode 


IFICATIONS 


on the world’s 


SMALLEST DIODES 


IN899 - INSOO - INSOI - INSOZ 
VERY LOW LEAKAGE + 250 mW DISSIPATION - 





: ‘ RELIABILITY = CONVENTIONAL DIODES 


ACTUALSIZE OS \ 
ELECTRICAL SPECIFICATIONS 


Maximum Reverse Reverse Recovery 
Current (.A Characteristics 


Min. Sat Min. Fwd 

Voltage Current 

Type Ne. 100A @+1.0¥ 
(¥) (mA) 25°C 100°C 


ENLARGED VIEW 
Reverse Mar. Recov 
Res. (Ohms) Time (S) 


50 st Moy) | 20 \40¥ 100% iC Announcement of these new low leakage Micro-Diode 


50 100 | 879 {tov) | 20 (40¥ types coincides with a general price reduction of up 
to 20% on the current PD-100 Micro-Diode series. 


Excellent delivery is being made on both the origi- 
nal PD-100 series and this new EIA series of Micro- 
Diodes. A large number of manufacturers are already 
designing Micro-Diodes into highly advanced micro- 
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1N902 200 1 * 1100 
1.0 (100V 


Phone, wire or write for new low prices and 
delivery schedules on production quantities. 


REGIONAL SALES OFFICES: miniaturized systems. 


NEW YORK—2079 Wantagh Ave CHICAGO — 6957 W. North Avenue, 
ee ce, | ee wag a ote Exhaustive reliability and life tests have been com- 
2 Al sH NY 2320 TWX: OKP 1547 
PHILADELPHIA — 320 Huntingdon pleted on the PSI Micro-Diode. Write for this valu- 
Pike, Rockledge * Pilgrim 2-8089 LOS ANGELES—8271 Melrose Ave 5 f 
TWX: ROCKLEDGE PA 1064 OLive 3-7850 able new information! 
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Pacific Semiconductors, Inc 


12955 Chadron Avenue, Hawthorne, California 
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OFFERS INTERNATIONAL SERVICE TO AN 


% 
ORATED has sales and se ice 


facilities for a complete line of fluid power equipment 
Field Service Representat 


ves and overhaul depots are. . 
t Bi ally located overseas. Further support is provided ~— 4 
4 through technica! training of military and 


prime contractor service personnel. 


High performance aircraft, such as the F-104 
Series Starfighter are the result of 
close teamwork between aircraft manufacturers 
and their suppliers. Vickers’ reliable and 
| efficient products | engineering know-how 
have made substantial contributions to these 
team efforts for over twenty years. 


Vickers provides mai: 
system pumps, emerge 
“ ical power packages 
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AVIATION CALENDAR 


June 9-10—Columbium Metallurgy Sympo- 
sium, sponsored by Hudson-Mohawk Sec 
tion of Americal Institute of Mining, 
Metallurgical and Petroleum Engineers 
ind The Metallurgical Society of the In 
titute, Sagamore Hotel, Bolton Landing, 
Lake George, N. ¥ 

June 14-16- th Meeting, Aviation Distnb 
tors and Manufacturers Assn., Queen 
lL lizabeth Hotel, Montreal, Canada 

June 15—First mual Flight Safety Semi 

sm < t Dept. of Acronautics 
Air Guard Auditorium, Bradley Field, 
Windsor Locks, Conn 

June 15-17—1960 Heat Transfer and Fluid 
Mechan: Institut Stanford Univer 
it Stanford, Calif 

June 19-24—Summer General Mecting 
American Institute of Electrical Engi 
necr Chalfonte-Haddon Hall Hotel, At 
lantic City, N. J 

June 22-24-1960 Conference on Stand 
irds and | tronic Measurements, NBS 
Boulder Laboratories, Boulder, Colo. Co 
ponsors: Institute of Radio Engineers’ 
Prof sional Group on Instrumentation; 
Radio Standards Laboratory, National Bu 

an of Standards; American Institute of 
trical Engineers’ Instrumentation Di 





vision 

June 23-25—16th Annual Meeting, Institute 
f Navigation S. Au Force Academy, 
Colorado Springs, Colo 

June 26-July 3rd Annual Meeting and 
Apparatus bx Amencan Society for 
Testing Maternals, Chalfonte-Haddon 
Hall tlantic City, N. J 

June 27-29—F ourth National Convention on 
Military Electronics, Institute of Radio 
l-nginecr Sheraton-Park Hotel, Wash 
ngton, 1D) 

June 28-July nal Summer Meet 
Institute « the Acronautical Scrence 
Ambassador Hotel, Los Ange les, Calif 

July 3-4—Fourth Annual Fort Wayne Na 

(Continued on page 6) 





AVIATION WEEK and Spoce Technology 


May 30, 1960 
Vol. 72, No. 22 


' shed weekly with on additional issue in Lroember by 
i ew-Hill Publishing Company James I. Motiraw 
i 8). Founder Bee panel below for directions 
regarding subecription or change of eddress Exece. 
tive, Editorial, Cirewlation and Advertising Offices: Me. 
sine. 390 West 420d Street, New York 36, 
ak 99-129 North Krosdway, Al 
i OFFI‘ ERS OF THE PUBLICATIONS 
DIVISION Neleon L. Bond, President; Shelton Fisher, 
Wallace F. Traendiy, Senior Vice Presidents: John it 
(Callaham, Vice President and Editorial Director; Joseph 
Hi. Allen, Vice President and Director of Adverti«ing 
Bale A. KR. Venetian, Vice President and (Circulation 
Coordinator OFFICERS OF THE CORPORATION 
Denald C. McGrew, President; Joseph A. Gerardi, Hugh 
4d. Kelly. Harry L. Weddell, Executive Vice Presidents 
lL. Keith Goodrich, Viee President and Treasurer; John 
J. Cooke, Secretar 
Subscriptions are solicited enty from persons whe have 
a commercial or professional interest in aviation, inciud. 
ing missiles and space technology. Position and company 
connection must be indicated on order. 
Single copies T5¢. Subscription retes—United States 
and possessions, $7 one year. Canade $8 one year. Al! 
other countries, $29 one year 
age peld ot Albany 1. N.Y. Printed 
ered in U. &. Patent Office 
oOrew-Hill Publishing €o., 
Cable Address: “MoGrew. fii!) 
Publications combined with AVIATION 
c SPACE TECHNOLOGY are AVIATION 
AVIATION NEWS, AIR TRANSPORT, AERONAUTICAL 
ENGINEERING and AIRCRAFT JOURNAL All rights 
to these names are reserved by McGraw-Hill Publishing 
Co. 





Subscribers: Send correspondence and change of 
address to Fulfillment Manager, Aviation Week, 3:0 
West 42nd Street, New York 36. N. Y. Subscribers 
should notify Fulfillment Manager promptly of any 
change of addres, giving old as well an new address. 
inclading postal zone number. Enclose recent address 
label if possible. Allow one month for change to be 
come effective 





Postmaster: Please send form 3579 te Aviation Week 
and Space Technology, 330 West 42nd Street, New York 
6. N.Y 


AVIATION WEEK, May 30, 1960 


Photo courtesy Radio Corporation of America 


Components for RVX 


ac FOSpaCce ; and TIROS Projects 


by LAVELLE 


Major successes in the natio elerated space vehicle and missile 
programs include precision s| tal components made by Lavelle. 
Among these is the fabricat by Lavelle of the structure of the 
new U.S. earth-circling TIROS weather observation satellite produced 
for the National Aeronaut 
Space Administration by the 
Electronics Products Divisio 
An artist’s view of TIROS 


is shown above. 


Pictured also is the recovery 
first successful RVX series re 
vehicle after ICBM range flig! 
aluminum alloy nose cone st 
for this test was fabricated by 
under sub-contract from the G 
Electric Company’s Missile and S 
Vehicle Department. 

Some of the reasons why Lav 
been selected to be a part of 
dramatic projects are illustrated 


new brochure. Write for your 
Photo courtesy World Wide ean fe 


ZZ, delle Ss, 


LAVELLE AIRCRAFT CORPORATION - NEWTOWN, BUCKS COUNTY, PA. 


| Between Philadelphia, Pa., and Trenton, N.J. 
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ORIGINAL PHOTO TRANSMITTED PHOTO 


CBS LABORATORIES 
PHOTOSCAN SYSTEM 


PHOTOSCAN, a radical advance in aerial reconnaissance technique, makes it 


possible to transmit visual information from manned or unmanned aireraft 
to ground receivers in seconds, without loss of detail. 

The high performance of CBS Laporatories PHorToscan is illustrated 
above. On the left is an enlarged portion ot the original aerial photo whiel 
covered an area of sixty-four square miles. On the right is a portion of the 
reconstituted picture after transmission through the PHotroscaNn System. 

Challenging career opportunities are available at CBS LABoraTOorRIES on 
long-range systems development programs such as PHotoscan. Positions 
for phy sicists and electrical « ngineers are now open in the follow ing de part- 
ment: Military and Industrial Systems; Acoustics and Magneties: Solid 
State Physics; and Vacuum Tube Physies. 

Please forward resumes in complete confidence, or obtain additional 


information by contacting CBS LaBoraTories. 


LABORATORIES 


HIGH RIDGE RD. STAMFORD, CONN. ¢ A DIVISION OF COLUMBIA BROADCASTING SYSTEM, INC, 





AVIATION CALENDAR 


(Continued from page 5} 
tional Championships (civilian, closed- 
course airplane races), Fort Wayne, Ind. 

July 5-15—Special Summer Program in In 
ertial Guidance—Terrestrial and Inter 
planetary, Massachusetts Institute of 
lechnology, Cambndge, Mass 

July 11-12—Conference on Response of 
Metals to High Velocity Deformation, 
Stanley Hotel, Estes Park, Colo. Spon 
sor: Metallurgical Society of the Ameri 
can Institute of Mining, Metallurgical, 
and Petroleum Engincers. 

July 18-19—Liquid Rockets and Propellants 
Conference American Rocket Society, 
Ohio Union Building, Ohio State Univer 
sity, Columbus, Ohio 

July 28-29—Seventh Annual Symp 
Comput ind Data Proce 

Institute, Universit 
] Park 





San Dhes t 
11—27th Annua 
(Champion h | 
Od $a I 
§.11—Wester National M 
mm Astronautical S« tv, O| 
tel, Seattle, Wash 
Aug. 8-12—19 Pa 
\ I in Insti t 
cers, F] Cortez Hotel, San 
Aug. 15-20—1]th Annual Congress, Inter 
national Astronautical Federation, Royal 
nstitut f | hnology St khoim 
Aug 18-19—b lectron Packag 
Llniwer ‘ 


Aug. 2 


Colo 

Aug. 23-25—196( 
( iference Un 
Be dcr Cx lo 

Aug. 23-26—Western Electror Shov 

Convention, Institute of Rad Lngincers, 
Ambassador Hotel, Los Angel Calif 
Aug. 28-Sept. 5—19 National Au Rally, 
Municipal rpor range, Ma Spon 

r: National Acrot Assn 

Sept. 4-5—Civiliar osed-Cour Airplane 
Ra kefros rpor leveland, 
Ohi 

Sept. 5-11-1960 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 

Sept. 12-16—16th Annual General Meeting, 
IATA, Copenhagen, Denmark 

Sept. 12-16—Second International Congress, 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 

Sept. 14-16—Annual Meeting National 
Assn f State Aviation Official W ort 
Hotel Jackson Wvo 

Sept. 15-16—15th Annual Meeting, Armed 
For Chemical sn Sheraton-Park 
Hotel, Washington. D. ( 

Sept. 19-22—National Symposium on Space 
Electroni ind Telemetry, Institute of 
Radio Engineers, Shoreham Hotel, Wash- 
ington D ( 

Sept. 21-25—National Convention and Aero- 
pace Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran- 
cisco, Calif 
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FOR THE AIR FORCE, MSVD 
developed experimental 12-foot 
ablating ICBM re-entry vehicle, the 
RVX-2, largest ever to be recov- 
ered. Vehicle, with its recovery 
package (upper left) developed for 
General Electric by Cook Research 
Laboratories, is shown here being 
. hauled on board ship. 


Re, 
ed 
..center for missile and space technology research 
and development at General Electric 


Progress in search and recovery 


With each recovery of a space vehicle, scientists gain 
important new knowledge about the environment of 
space and its potential effect on man and the opera- 
tion of vehicles and equipment. As more advanced 
vehicles are developed for space flight 


some with 
life aboard 


successful location and recovery become 
increasingly vital. 

General Electric’s Missile and Space Vehicle 
Department pioneered in the development of space 
vehicle search and recovery techniques as part of 
its re-entry and recovery vehicle program for the 
U.S. Air Force. MSVD developed and built the first 
payload to be recovered from space—an 18-inch 
data capsule ejected from an Air Force Thor re-entry 
vehicle on June 13, 1958. Many such data capsules 
have since been recovered from both Thor and Atlas 
flights—-some carried cameras providing films from 
space. MSVD also developed and built the 12-foot 
long, one-ton re-entry vehicle shown above which 
the Air Force recovered on July 21, 1959—the 


largest to 
builds and 
continually 
successful s« 
Currently 
being applied 
space prog! =) 


returned to date. Today, as MSVD 
tests more complex vehicles, it is 

vanding and improving its already 
und recovery program. 

s search and recovery experience is 
the development of such important 
us the Air Force “‘Discoverer’’ re- 

and NASA’s radiation 

NERV). 
formation about MSVD’s work in 
very, write to Section 160-79, Gen- 

Missile and Space Vehicle Depart- 
hia 4, Penna. 


GENERAL Qe) ELECTRIC 


MISSILE AND SPACE VEHICLE DEPARTMENT 
A Depa 


covery satellites research 
recovery vel es 

For more 
search and 1 
eral Electrix 
ment, Philad 


the Defense Electronics Division 


Scientists and Engineers interested in career opportunities in Space Technology, contact Mr. T. H. Sebring, Dept. 160, MSVD 
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Armed 


Forces 


Standardize Microfilm 


Engineering Data Micro-reproduction 
System Covers Films, Punch Cards, 
Aperture Cards 


The Armed Forces, operating active files containing 
more than 50 million drawings, have set military 
requirements for microfilming engineering drawings 
and related data. 

The standards and specifications released April 
15, 1960, by the Department of Defense for its 
Engineering Data Micro-reproduction System es- 
tablish uniform methods for microfilming and stand- 
ard formats for data presentation. 

These uniform methods and standard formats, 
the Defense Department said, offer great space, 
time, and money savings. 

New possibilities for inter-service exchange of 
engineering data are opened through the use of 
microfilmed drawings and related data, the Depart- 
ment of Defense announced. 


What does this mean to industry? 


Military agencies using the specifications of the 
Engineering Data Micro-reproduction System will 
ask contractors to submit engineering data in 35mm 
roll microfilm and punch cards. From the microfilm 
and punch cards, such military agencies make aper- 
ture cards to distribute engineering data for the 
procurement, maintenance, and supply of the na- 
tion’s weapons systems. 


In addition, other military agencies may require 
contractors to submit completed aperture cards. 
In these cases, the master microfilm and distribution 
copies are furnished in mounted aperture cards. 

Even now, a number of prime contractors and 
sub-contractors are using a portion of the newly- 
adopted specifications and standards. For them, the 
new requirements will be integrated into existing 
programs. 

Many contractors, anticipating the standards and 
specifications, have held microfilm programs in 
abeyance. Their engineering departments now have 
a ready-made set of instructions for upcoming 
programs. 

The new standards and specifications are expected 
to have a cumulative effect. As more companies have 
microfilm equipment, industry will intensify its use 
of microfilm for distributing data. Even before speci- 
fications were announced, prime and sub-contrac- 
tors were exchanging engineering data in micro- 
film format. 


industry helped set standards 


Compatibility with industry is the keystone in the 
new standards and specifications of the Department 
of Defense. Industry originates much of the engf- 
neering data used by the DOD. Industry, in helping 
to set requirements, has created instructions that 
can be used for its own operations. 


Standards cover broad areas 


The standards and specifications documents already 
released are: 

MIL-M-9868, Microfilming of Engineering Docu- 
ments, 35mm Requirements for; 

MIL-P-9879, Photographing of Construction/ 
Architectural Drawings, Maps and Related Docu- 
ments, 105mm, requirements for; 

MIL-C-9877, Cards, Aperture; 

MIL-C-9878 Cards, Tabulating and Aperture for 
Engineering Data Micro-reproduction System; 





MIL-STD 804, Formats and Coding of Tabulat- 
ing and Aperture Cards for Engineering Data Micro- 
reproduction System; 

MS-21319, Gage, Aperture Cards No. 201-1. 

Interim Federal Specifications cover silver halide, 
diazo-type, and heat developing microfilm. 

The complete Department of Defense standards 
and specifications cover: 


e The raw film stock used in microfilm; 


e The methods and techniques of microfilming en- 
gineering data for the Armed Forces; 


The formats of the tabulating cards used to 
generate aperture cards; 

The formats of the aperture cards used as carriers 
for the microfilm data; 


The methods and techniques of mounting micro- 
film into aperture cards; 


The wide range of equipment to be used in the 
micro-reproduction system. This equipment in- 
cludes microfilm cameras, testing equipment to 
inspect filmed engineering data, film mounters, 
film printers, and print-out units. 


3M makes microfilm so easy to use 


You can depend on 3M’s continuing research, pre- 
cision manufacturing, and standards-compatible 
products to make microfilm so easy to use. 
FILMSORT Aperture Cards and Copy Cards, 
long used by Government and industry, are designed 
to meet the specifications and standards for the 
Engineering Data Micro-reproduction System. And 


Modern Microfilm 








THERMO-FAX 
“Filmac 100" Reader -Printer 
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MICROFILM 


PRODUCTS 


uUNIPRiNTEeR 


t. ews rilusorr wOPECTOR 


ano 4CRMO FAR ARE MEGISTERTO TRAOEMARES © 
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..- WHERE RESEARCH IS THE KEY TO TOMORROW 


ST. PAUL 6, MINN 


FILM 
ect 


now, to speed your use of FILMSORT Aperture 
Cards, 3M supplies both the printed card and the 
aperture. You save in shipping costs. You get your 


cards faster. 
FILMSORT Microfilm Copiers, Mounters, and 


Readers are designed exclusively for Filmsort Aper- 
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ture Cards. They are engineered to make your micro- 
reproduction system profitable. 

THERMO-FAX “Filmac 200” Reader-Printers 
make microfilm practical for industry and Govern- 
intages of a reader and a printer are 
compact, low cost unit. Huge 
simple push-button operation . . . 
you can obtain copy after copy in 18” x 24” size, or 
half size prints, of engineering drawings and records 
from microfi in FILMSORT Aperture Cards. 
The ‘“‘Filmac 100”’ Reader-Printer delivers 8!5”" x 
11” copies in seconds. 

For more information about the new Defense 
Department microfilm specifications and how they 
affect your business, mail the coupon right away. 


ment. The adv 
combined in one 
viewing scree! 


Products from 3M 


FILMSORT 
Semiautomatic Optical Mounter 


SORT 
Reader 


and Manufacturing Company, 
Dept. FBV t. Paul 6, Minnesota 
ed information on the new Department of 


and specifications and about 3M Micro- 
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New styles for the man-about 


' 
e a space travele 


Dr. Eugene Konecci, Head, Life Sciences Section, reviews a new concept 
in space cabin design with Arthur E. Raymond, DOUGLAS 
Senior Engineering Vice President of 
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ENGINEERING TEAMWORK IN SPACE EXPLORATION 


Engineers and scientists interested in 
a wide range of activities will appreciate 
the advanced nature of research and 
development projects under way at JPL 
These projects include research, basic 
and applied, in Electronics, Solid State 
Physics, Propulsion, Aerodynamics, 
Structures and Materials and the de- 
sign, development and analysis of space 
probes and satellites. Individually re- 
sponsible engineers and scientists work 
together as a thoroughly integrated 


CALIFORNIA 


team in accomplishing the complete 


objective 


Programs involve guidance, telen 


ering, data recording and reduct 
instrumentation, structures 
sion, materials, solid state phys 
components, heat transfer proble 


and systems analysis and are constant 
influenced by continuing JPL spa 
exploration research providing individ 
als with challenging assignments 
almost every phase of engineering a 


INSTITUTE 


proc 


OF TECH 


JET PROPULSION LABORATOR 


A Research Facility operated for the Notional Aeronautics ond Spoce 


PASADENA, CALIFORNIA 


science. Staff progress in diverse fields 
of activity is constantly being made. 

Pioneering in basic research, applied 
research and development engineering 
nm space exploration proves to be a 
stimulating attraction for engineers and 
scientists with innate curiosity and 
ntense interest in the future of space 
exploration. 

More men of this type are needed — 
if you believe you are qualified for the 
JPL team, send in your resume today. 
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Administration 


! applied research in these fields: 
> « LIQUID AND SOLID PROPULSION 


* AND SOLID STATE PHYSICS « 
mmediate consideration 


Employment opportunities for Engineers and Scientists interested in ba 
COMMUNICATIONS + MICROWAVE + SERVOMECHANISMS + COMPUT 


¢ STRUCTURES * CHEMISTRY + INSTRUMENTATION + MATHEMAT 
Send professional resume, with full qualifications and experience, for ov 











Building the Athena called for the development 
of new and rigorous quality contro! techniques 
to insure the reliability of its more than 100,000 
components and 120,000 selectively soldered 
joints. All components were classified by Univac 
data processing equipment, which also kept 
permanent records of their performance. 


Athena is the ground based guidance computer 
for the USAF Titan ICBM. The Athena continually 
computes the speed, elevation, direction, azimuth, 
and position of the Titan and compares this 
information with data stored in its magnetic 
memory. Responding to commands issued by 

the computer, the missile maintains a course 
which will put it on target. 


Control and data systems developed by the Remington Rand Univac 
Military Division include: 
ATHENA, the Ground Guidance Computer for the U.S. Air Force 


ICBM TITAN. 
TACS AN/ TSQ-13 (Tactical Air Contro! System for the 
U. S. Air Force) 





From the REMINGTON RAND UNIVAC 


Military 
Division 
Ultra-Reliable Athena Computer 


Guides /CBM Titan to Target 
5,000 Miles Away 


Recently an ICBM Titan missile was fired from 
Cape Canaveral by the USAF Ballistic Missile 
Division. The accuracy of the ground-based 
guidance system was such that technicians were 
able to quickly recover a data capsule within 
a target area 5,000 miles away. 
This same system made possible the highly 
successful launching of TIROS I, America’s 
television-equipped weather-eye satellite. The 
Athena computer, guiding a three-stage 
Thor-Able type missile, put TIROS I into the 
most nearly perfect circular orbit of any 
satellite, Russian or American, yet launched. 
The Athena Digital Guidance computer was 
designed and produced by Remington Rand 
Univac to meet unprecedented reliability 
requirements. Several Athena computers have 
since been delivered and have logged thousands of 
operating hours. All have exceeded a reliability 
rating of 99.992 per cent, a record considered 
as a major breakthrough in the computer art. 
The Athena is now a proud addition to the 
distinguished series of defense systems developed 
by the Military Division. In exceeding the 
contract specifications for reliability and delivering 
the computer ahead of schedule, the 
Athena program once more demonstrated 
the outstanding military capabilities of 
Remington Rand Univac. 

UNIVAC® 





ye land 


UININZNe 


DIVISION OF SPERRY RAND pF RAT 


Jnivac Park t Pa 


BOMARC Computer for the U. S. Air Force Target intercept Program 
SEA SURVEILLANCE SYSTEM FOR THE U. S. NAVY 

AN /USQ-20 (Advanced Computer for the U. S. Navy) 

Additional information describing capabilities and experience or 
career opportunities may be obtained by writing to Remington Rand 
Univac at the above address. 





20-pound inertial platform 


By a precise balancing exercise, this silent, sleepless 
“pilot” will keep its craft on course as it streaks 
through space. The miniature, all-attitude inertial 
platform detects any pitch, roll or yaw deviations 
and is the heart of a precise navigation system. 

The best news of all concerning this new inertial 
platform is Norden’s success in achieving higher 
accuracy and reliability . . . in a significantly smaller 
package. The unit measures a mere 7% x 9%% inches 
and weighs less than 20 pounds. It offers optimum 


state of the art wherever stabilized spatial reference 
is required. This engineering accomplishment once 
again underscores Norden’s capability in the fields 
of digital computing, gyro design and application, 
reliability techniques, and precision manufacturing. 
And it is a demonstration of the Norden philosophy 
at work . . . to extend man’s capabilities. 

Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN DIVISION 


UNITED AIRCRAFT CORPORATION 


STAMFORD, CONNECTICUT 








New ElectriK Tel-O-Set... 
needs in a single compact 
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This Honeywell electric control 
station meets all of your require- 
ments for operator convenience. 


One compact case houses every 
function the operator needs to 
supervise a control loop: indica- 
tion of process variable and set 
point on the same scale; the con- 
trols needed to switch from auto- 
matic to manual; controls for 
manual control; and indication 
of valve position. 


The ElectriK Tel-O-Set control 
station assures easier bumpless 
transfer than ever before available 
because there’s no need to“‘lineup”’ 
or"‘match”’ pointers. A null balance 


indicator eliminates guesswork, 


th 
Pi ERING THE FUTURE 


YEAR 


everything an operator 
control station 


and the transfer doesn’t have to 
be hurried since the valve remains 
under control during the transfer. 


You can also order the controller 
with the proportional band, rate, 
and reset adjustments on the 
front of the panel conveniently 
located below the control station, 


or at the rear of the panel. 


These are just a few of the fea- 
tures that make the new ElectriK 
Tel-O-Set control system an out- 
standing value. Your Honeywell 
engineer can give you complete 
details. Call him today .. . he’s 
as near as your phone. 


MINNEAPOLIS-HONEYWELL, 
Fall River, Massachusetts. 


Honeywell 


ap Valve positior 
output when on autom 


Fit we Coutiol 


eoerretu 


ator continuously indicates controller 
atic control 


(2) Set point index is conveniently located on same scale as 
process-variable pointer; you can see from a distance any devia- 
tion of variable from set point 


©-- 


a) Rectilinear 4 calibrated chart is easy to read. At 
standard chart speed, four hours of recording is always visible. 
Unit has daily chart tear off or 30-day rewind. Both recorder 
and control station take the same 514” x 6” panel cutout. 


4) You get bumpless switching from automatic to manual con- 
trol because you don’t have to match pointers. In the balance 
position, the valve position indicator is part of a null circuit that 
compares controller output and manual output. When indicator 
reads 50%, both tputs are perfectly matched. 
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TRUE NORTH... anywhere-any time-any weather 


A portable field instrument that finds true north auto- 
matically is now available to America’s new mobile Army. 
It is called ABLE and has been 
U.S. Army, TO & E No. LIN279415 


rYPE CLASSIFIED by the 
ABLE swiftly determines 
true north...day or night, in all weather, and anywhere 
in the world up to latitudes of 70 degrees. 

The simplicity, speed, and precision of ABLE compared 


with surveying methods means a saving in time, man- 


Inertial instruments by Autonetics 


A DIVISION OF NORTH AMERICAN AVIATION, INC. 


power, and equipment and is in keeping with the mod- 
ern Army's concept of battlefield mobility. 
Heart of the 


high-pre« ision gyro which senses true north. Its accuracy 


100-pound all-transistorized system is a 


is equal to most celestial methods under tactical conditions. 
ABLE { omponents have a mean time to-failure in CXCess of 
3000 hours. ABLE can also provide directional orientation 


for field-operated mobile radar and missile launchers. 


4) 


DOWNEY, CALIFORNIA 


* REGIONAL OFFICES: WASHINGTON, D.C. AND DAYTON, OHIO 


INERTIAL NAVIGATION / ARMAMENT AND FLIGHT CONTROL / COMPUTERS AND DATA SYSTEMS 
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Grumman 
Gulfstream 


newest business aircraft 
equipped with Kelsey-Hayes 
wing-flap actuators 


This new twin turbo-prop 
business airplane carries up to 
12 passengers in pressurized 
comfort well above 30,000 ft. 
and at airspeeds exceeding 
350 mph. 


Capable of operating from 
short runway airports, 
Gulfstream gets its wing flap 
action from a hydro-mechanical 
actuation system designed and 
produced by our SPECO 
Division in Springfield, Ohio. 


SPECO, supplier to the aircraft 
industry for over 40 years, 
also produces helicopter 
transmissions, lightweight 
special hoists, precision radar 
antenna mounts, precision 
gears and gear assemblies for 
the aerospace industries. 
Kelsey-Hayes Company, 
Detroit 32, Michigan. 


KELSEY 
HAYES 
COMPANY 


Automotive, Aviation and Agricultural Parts 
Hand Tools for industry and Home 

§ PLANTS: Detroit 

Los Angeles; Phila 

Pennaylvania; S 


“ 











ad 
eA 


Another Philco achievement 


in global communications 


As part of a major study of space communications tech- 
niques, Philco is prime contractor for an Air Force project 
to relay high frequency radio communications around the 
curvature of the earth, through space. Known as the 
Passive Satellite Relay Link, it will reflect voice and tele- 
type signals from a 100 ft. aluminum-skinned plastic balloon. 
Under NASA’s Project Echo, the balloon is to be launched 
into a 1,000 mile earth orbit for use as a passive commu- 
nications reflector. 

The parametric amplifiers, receiving antennas, and track- 
ing and receiving systems are Philco designed, built and 
installed. The entire program is managed by Philco, under 
the supervision of the Communications Directorate, Rome 
Air Development Center. 

This is one more step in man’s utilization of outer 
space...and another important Philco achievement in 
global communications. For capacity, facilities and expe- 
rience in advanced electronic systems, look to the leader . . . 
look to Philco. 


Government & Industrial Group, Philadelphia 44, Pennsylvania 


PHILCO 


Fame LS for Quality the World Over 


Communications and Weapons Division « mputer Div n © Sierra Electronic Division 


Western Development Lz ratories 








Aviation Weeki 


May 30, 1960 Member ABP and ABC 
ond Space Technology 


, Phones: NAtional 8-3414 


EDITORIAL OFFICES: Mew York 36—330 W. 42nd St., Phone: LOngacre 43000 (Nights LO 4.3035) Washington 4, 0. C.—National Press Bi 
European Office—! rue du 


REpublic 74630 Les les 17—1125 West Sixth St., Phone: HUntley 2-5450 Dalles 1—1712 Commerce St., Phone: Riverside 7-511 


Temple, Geneva, Switzerland, Phone: 32-3 





Robert W. Martin, Jr. 
Robert 8. Hotz 


PUBLISHER 
EDITOR 





MANAGING EDITOR William Gregory 
EUROPEAN EDITOR David A. Anderton 
WASHINGTON Ceci! 
WEW YORK Harry Raven Herbert J Colemar 
John Nar ack 

LOS ANGELES Irving Stone, Richard Sweeney 
Russel! Hawkes, William S$ Reed 

Erwin J. Bulban 

Robert |. Stanfield 

S. Butr. Jr. Michae! Yaffee 
AVIONICS Philip J. Kless, Barry Miller 
CONGRESS Ford Eastman. Katherine Johnsen 
SPACE TECHNOLOGY Evert Clark. Craig Lewis 
TRANSPORT L. L. Doty. Glenn Garrison 
Robert 4. Cook, David H Hoffman 
EQUIPMENT Barry Tully 
BUSINESS FLYING Erwin J. Bulban 
ART EDITOR Lawrence J. Herb 
ASST. ART EDITOR Kar! G. Neuman 
SPECIAL PROJECTS Andrew A. Keil 
EDITORIAL PRODUCTION Arnold Sherman 
ASSISTANT EDITORS Elizabeth M. Hein 
Edith Walford 

EDITORIAL ASSISTANTS Marjorie Neil 
Jerome Bailey, Marjorie Todd 
Theresa V. Maggio 


Brownlow 


DALLAS 
ENGINEERING 
J 


LIBRARIAN 


FOREIGN NEWS SERVICE 
fo1ror John Wilhelm 
LONDON John Tunstall 
Paris Robert E. Farrel! 
sOnn Morrie Helitzer 
MEXICO CITY Peter Weaver 
Toyo So! Senders 


DOMESTIC MEWS BUREAUS 
ATLANTA 3 1301 Rhodes-Heverty Bidg 
CHICAGO 11 520 No. Michigan Ave 
CLEVELAND 15 1510 Hanne Bidg 
DETROIT 26 856 Penobscot Bidg 
HOUSTON 25 W.724 Prudential Bidg 
SAN FRANCISCO 4 68 Post St 


SALES 


ADVERTISING SALES > ee 
P. Blanchard, Jr 


ATLANTA R. H. Powel! 
8OSTON A. C. Boughton 


CHICAGO and ST. LOUIS J. S$. Costetio 
D. C. Jackman 


7. 4. Hunter, Jr 

R. 7. Wood 
Denver John G. Patten 
DETROIT R. R. Butera 


10S ANGELES C. F. McReynolds 
D. T. Brennan, C. A. Ransde 


M. J. Storz, J. M. Grinton 

R. Wallace, J. 0. Warth 
PHILADELPHIA. J. D. Willis, W. L. Blanchard 
PITTSBURGH 4. P. Johnson 
SAN FRANCISCO 
PROMOTION & RESEARCH MGR. CC. Gersne 


EUROPEAN MARKETING DIRECTOR 
Fulvio Piovanc 


RESEARCH & MARKETING Jacqueline Gonnet 


CLEVELAND 
DALLAS 


WEW YORK 


William Woolston 


BUSINESS 
BUSINESS MANAGER J. G. Johnson 
CIRCULATION MANAGER T. J. Lucey 
ASST. BUSINESS MANAGER... W. V. Cockren 
PRODUCTION MANAGER F. A, Dube 


AVIATION WEEK, May 30, 1960 


SS RRs 


4 
| 


SRR SAR 


PRBS EERE 


Titan, Atlas May Boost 


Rover Rocket 


P Use of Saturn for flight-tests of nuclear rocket also may be pro- 
posed under NASA study contracts 


CAB Suspends Proposed Rate Increases 


© Board action halts filing 


levels suggested so far are toc 


of widely-varied fares; order implies 
high 


USAF’s Satellite Test Center Grows 


P Air Force, Lockheed Aircraft team for Discoverer series test pro- 


gram, on-the-job Satellite Test 


SPACE TECHNOLOGY 
USAF’s Satellite Test Center Grows 
Titan, Atlas May Boost Rover Rocket 
NASA Centralizes Launch Management 
Relay Repeater Satellite 
Soviet Sputnik IV Re-Entry Fails 
Midas Tests Detection System 
Saturn System Design Details 
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Bulova Igniter for Minuteman 
Atlas 56-D Long Range Shot 
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Congress Probes Summit Issues 
UN Debates U-2 
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F-27, 240 Executive Interiors 


Top Priority for 


COVER: Three of four Lockh 
West German air force are shov 


order is 30 and 16 have been | 


will build 66 single-place F-104G 


in October and delivery is set f 


pleted next September. 
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F-104F two-seat jet fighters delivered to 
formation over Germany; total F-model 
t Burbank, Calif., Lockheed also 
th first to enter flight test at Palmdale 
uary, 1961. F-model order will be com- 


so far. 
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How Honeywell electronics improves 


classified area protection and lowers costs! 


This completely new concept in protective systems en- 
ables one guard to do the work of many—more effec- 
tively. From a central control panel, he can instantly 
check the security of any building or area—even remote 
gates 20 miles or more away. Through electronic signals, 
the system employs all three means of detection—physical 
break in, audible noise created by the intruder and motion 
by anyone concealed within the area. It detects any 
form of illegal entry, loitering, vandalism and sabotage, 
as well as fire. And it can provide complete surveillance 
of temperature, refrigeration, lights, boilers and flows. 


No other method can begin to compare in savings and 
efficiency. By eliminating guard posts and increasing 
classified area protection, this security system can pay 
for itself within a year, and go right on adding to your 
savings year after year. For every 24-hour guard post that 
you eliminate, you save $25,000. In larger areas, where 
more costs are eliminated, savings increase proportion- 
ately. For a free survey, call your nearest Honeywell office. 
Or write Minneapolis-Honeywell, Dept. AW-5-118, 
Minneapolis 8, Minn. In Canada, write Honeywell Con- 
trols Limited, Toronto 17, Ontario: 


Honeywell 


h 
Pi G@MCERING THE FUTURE H| 


Fits wn Couttol 


SINCE 1665 





EDITORIAL 





Top Priority for Military Space Systems 


The diplomatic obsolescence of the U-2 and other 
forms of manned aerial photography over unfriendly ter 
ritory and the success of the USAF Midas early warning 
satellite development test operation have focused the 
international spotlight on the rapidly increasing impor 
tance of military space systems. 

It is interesting to note that only a few short months 
ago we were still getting pontifications from our highest 
political leaders that there was no foreseeable military 
value in space. We are not likely to hear any more of 
this technically naive bilge since the demise of the U-2 
gencrated an urgent national requirement for an effec 
tive surveillance system that can operate beyond the range 
of contemporary enemy defenses and beyond the pale 
of diplomatic entanglements. This system must also 
operate with the round-the-world every 95 min. speed 
of a satellite rather than the much slower pace of the 
U-2 photographic transmission belt. 

The Midas, with its infrared detection system, the 
Samos, with a capability for photographic and electronic 
reconnaissance, and the Courier communications satel 
lite together offer a solid technical hope for the creation 
of a military space system that will provide the best 
warning yet of a potential enemy's aggressive operations 
In this uneasy age in which we live an almost instanta 
neous knowledge of a potential enemy's movements and 
his certain knowledge that we have the capability to 
obtain this knowledge is one of the more effective forms 
of deterrence from any aggressive operations 

It is appropriate to note here that many of our military 
and aerospace industry leaders were far more alert to the 
requirement for this type of reconnaissance-intelligence 
space system and much more aware of its technical 
feasibility than the political leaders, who until recently 
scoffed so scornfully at the military use of space. 

The original USAF WS-117L satellite reconnaissance 
program, variously called “Big Brother” and “Sentry,” 
antedated the first Soviet Sputnik by considerable time 
It is this program that, after interminable delays through 
management reorganizations in the upper layers of 
Pentagon bureaucracy, finally emerged as the Discoverer 
rescarch and development program aimed at providing 
the technology for Midas, Samos and Courier operational 
systems. Details of this research and development pro- 
gram can be found on page 57 of this issue in a report 
on USAF’s 6594th Satellite Test Wing at Sunnyvale, 
Calif, by Aviation Week associate editor Russell 
Hawkes. 

Most of the space technology achievements recorded 
under the U.S. flag since Sputnik have been laid on a 
foundation of ballistic missile technology developed by 
USAF’s Ballistic Missile Division and its industrial and 
scientific contractors, although this fact has been largely 
obscured by a national public relations policy of throwing 
a civilian cloak over the application of this military effort 


in space research 
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ws that, of the 19 U.S. satellites put 
re launched by BMD crews using the 
Thor and At is boosters. Three of the five Pioneer 
space prob re also launched by BMD crews with 
USAF boost The Discoverer, Tiros, Transit and 
Midas shot demonstrated the precision guidance 
of a payload into predetermined orbits, stabilization of 
vehicles on rbit so that they are in a constant atti- 
tude to the regular communications from deep in 
space, restart iquid rocket engines in Space and trans- 
mittal of sj data on ground command. There 
are still ma hnical problems to be solved before 
e system will achieve the operational 
| by a military operation, in contrast 
earch space vehicles, and before it can 
ufficient detail to equal the current 
aircraft operating 


The record 
into orbit, 12 


a space Surve 
reliability ree 

to explorator 
produce data of 
performance from reconnaissance 
within the atmosphere’s envelope 
ipparently are under the impression that 
t of these space systems into operation- 
tary systems is being pushed with top 
the speed possible. 

Unfortunat this is not true. 

It is generally agreed in technical circles that the cur- 
rent state of the art on space systems is now far more 
was that of ballistic missile technology 
when the decision was made in 1955 to proceed with 
a policy of concurrency, developing the ICBM as weapon 
systems from the very start of the program. It was this 
policy of doing the research and development concur- 
rently with the development of support, operational and 
logistics systems for these vehicles to be used as a combat- 
ready weapor tem that brought the ICBM from the 
technical incubator in 1955 to initial operational capabil- 
ity in 1960—a phenomenally short lead time for any 


Many peo} 
the developn 
ally-useful mi 
priority and a 


advanced tha 


combat system 
Yet, this same policy has been discarded for the space 
surveillance systems. Valuable time is being lost as a 
result in an era when this commodity was never more 
vital and precious 
In addition, the research and development phase of 
the program still being retarded by a penny-wise, 
pound-foolish budget policy that has delayed construction 
of adequate launch pads and ground tracking, data 
reduction st : 
Even the Pacific Missile Range ships cannot track 
ites and their ejected data capsules be- 
trictions have cut the necessary tracking 
m their decks. 
it we recognize the contribution that mili- 
illance systems can make to the preserva- 
in the missile era and push their develop- 
rity with a streamlined military-industrial 
im that can achieve significant results 
pan to be truly effective. 


Discoverer sat 
cause fund 1 
equipment ft 
It is time t 
tary space sul 
tion of peat 
ment at top p1 
management 
within a tin 


—Robert Hotz 
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On the new J85 Jet Engine: 
Lightweight, dependable 
Kidde high-temperature actuators! 


In order to move the variable exit nozzle on the afterburner of the J&85 engine, G.E. 
uses three lightweight Kidde ball screw actuators, similar to the unit shown above. 
Each actuator employs a ball screw mechanism that weighs only 0.6 pounds and has 
a shaft diameter of 1% inch. 

The Kidde ball screw actuator shown can carry loads up to 1,400 pounds and can 
operate continuously in a temperature range of from —65” F. to +-840° F. At high 
temperatures, these mechanical ball screws are more reliable than electrical, pneu- 
matic or hydraulic systems. Because they have a minimum amount of back-lash and 
friction, they can easily perform functions calling for the rapid reversibility of heavy 
loads. This makes them especially suitable for applications such as thrust reversal, 
gimbaling rocket or Jet engines, atomic scramshaft controls and space flight controls. 

Like G.E., you, too, may have a problem which can be solved with Kidde ball screw 
actuators. For more information on these dependable actuators, write Kidde today. 


~ 
_ 
"  —— 


Kidde Aero-Space Division 
Walter Kidde & Company, Inc., 519 Main St., Belleville 9, N. J. 


istrict Sales Engineering Office allas, Texas * Dayton, Ot St. Louis ° San Die alif, « ttle. Wash ' 
District Sales Engineering 0 4 ta : e St. Louis, M 3a } eattle, Wa + Van Nuys, Calif, © Washington, 0. C. 


Walter ¥ e-Paci? Van Nuy California « Walter Kidde & Company of Canada Ltd., Montreal. Toront Vancouver 





WHO'S WHERE 





In the Front Office 


Air Marshal Sir Geoffrey Tuttle, special 
director, Vickers-Armstrongs, Ltd., London, 
England 

Robert A. Ebert, vice president-personnel 
and labor relations; Donald H. Hardesty, 
treasurer; William J. Fiden, assistan: to 
the president-finance of Northwest Orient 
Airlines, St. Paul, Minn 

Charles B. Huestis, treasurer, Hughes Air 
raft Co., Culver City, Calif 

Edward C. Leeson, vice president-mar 
cting, Kollsman Instrument Corp., Elm 

inst, N.Y 

Ben W. Badenoch, vice president, Vick 
rs, In Detroit, Mich 

Ralph L. Countryman, vic« president 

mmc; i] mark ting American Box h 
Arma Corp Hempstead New York 

James H. Brewster, III, vice president 
operations of Sylvania Electronics Systems 
a «division f Sylvania Electric Products 
In Waltha Ma 

Herbert Kilberg, vic« 
ins Astronaut In Fau Gallie, Fla 

"te J Moore. \ pre ident-marketing of 

id Industrial Division The Electri 

rage Battery Co. Philadelphia, Pa 

Meritt H. Steger, general counsel of the 
Department of the Navy, Washington, 
| 3 & 

C. B. Wilson, vice president-program 
level pment Applied Science, Inc., Beth 
esda, Marvland 

Jack L. Bowers, + president, Electron 
ics Systen ind Equipment Operation, 
Crosley Division, Avco Corp., Cincinnati, 
Medical Assn 

John B. Suomala, vice president-engineer 
ing, Gabricl Electronics Division of The 
Gabriel (¢ Millis, Ma 

Gene Baker, president and general 
manager, Robbins Aviation Corp., Pontia 
Mich 
W. P. Horton, vice president, Computer 
Control Company, Inc., Framingham, Mass 
Also. T. P. Bothwell, head of the Develop 
ment Department, and §S. Yalen, head of 
the Sy ten 

Norbert H. Schwenkler, vice president 

and inecring, Luminator, In 


president-engineer 


Department 


IZ IN] 

Edward T. Clare, \ president-market 
ing, Kin Tel Division of Cohu Electronics, 
In San Dies Calif 

G. Ray Woody and Hoadley Dean, ap 
pointed to board of directors of Frontier 
Airlines, Denver, Colo 

Ermest N. Ljunggren, vice president 
Minuteman Systems Management Division 
of Autoneti Division of North American 
Aviation, Inc., Downey, Calif 


Honors and Elections 


John E. Sorenson, research meteorologist 
United Air Lines, Denver, received th 
Edgar S. Gorrell Award of the Air Trans 
yort Association for 1959 

Oscar Bakke, director of the Bureau of 
Flight Standards of the Federal Aviation 
Agency, received the Wagner College 
Alumni Association's 1960 Achievement 
Award 

(Continued on page 97) 
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INDUSTRY OBSERVER 


© More effective communicat between deep space probe vehicles and 
earth will be possible using an “RF-seeker” under development by Jet Pro- 
pulsion Laboratory which wil tomatically orient the vehicle’s antenna 
toward earth using an adaptat f radio direction finding techniques 

> Martin Co. has found in tests at Denver that primer cord used in destruct 
systems for missiles burns at one-third its normal velocity at liquid hydrogen 
temperatures. Velocity, however, is still rapid enough to destroy a missile 
within prescribed safety limits. 


nnaissance equipment, who have been 
ent bulky and heavy systems, believe 
the entire photo-reconnai rement for any aircraft installation 
could be built into a unit of lb. Technique would be to use all- 
transistorized cameras and trol gear and to switch from current 9-in 


film widths to standard 2}-in 


© Specialists in design of phot 
studying miniaturization of tl 


> Pitch-up inhibitor installed on the McDonnell RF-101C has almost 
climinated that form of instability from the aircraft’s flight characteristics. 
Unit is a simple vaned probe mounted on each side of the fuselage below 
and forward of the cockpit. It senses incipient pitch-up, warns the pilot with 
a horn and then feeds 25-Ib. nose-down stick force into the control system. 


loads be completely sterilized to pre- 

rface by baking the payload at temper- 
hurdles for some avionic components 
licon tubes and magnetic tape. 


> Requirement that lunar imy 
vent contamination of the m 
atures of 125C for 24 hr 
such as germanium semicond 


© Lockheed F-104G being developed for West German air force will carry 
reconnaissance pod as an external store. Pod will contain standard photo- 
reconnaissance equipment featuring in-flight processing of negatives. Pod 
will include side-looking radars and an infrared reconnaissance capability. 


© Lycoming Division of Avco Mfg. Corp. is developing ungeared 10-720 
and geared IGSO-720 eight « r fucl injection piston engines, as exten- 
sions of the Lycoming 540 10-720 is 450 hp. and IGSO-720 is 
520 hp.; both are programed 1. Negotiations for an order of about 
50 10-720s for use in Siciliar Doman LZ-5 helicopters are under way 
between Lycoming and Raoul 7 1, of Acronautical Society of Sicily, firm 
headed by Italian designer Ang Ambrosini (AW Feb. 1, p. 49). 


> Operational versions of Navy's Transit navigation satellite systems prob- 
ably will be placed in orbits of 28 deg. and 50 deg., although 224 deg. and 
674 deg. orbits would better from a theoretical standpoint. Former orbits, 
however, provide longer life, higher safety factors. Navy plans to put two 
satellites in each orbit to provide almost continuous around-the-world navi- 
gational information. 


> Air Force maintenance cr f the 576th Strategic Missile Squadron 
th a periodic overhaul at Vandenberg 
AFB, Calif. Procedure, which for bringing the ICBM into the missile 
assembly building on the ba x months, requires approximately four- 
to-six weeks to complete at tl! nt point on the maintenance crews’ 
igned to an Atlas periodic mainte- 


have run their second Atla 


learning curve. Eleven men 


Trance crew. 


> Major operational problem envisioned under Navy’s Dash program for 
installing unmanned helicopters aboard destroyers for anti-submarine search 
missions appears to be the difficulty of retrieving the vehicle, particularly 
in rough water operations. Helicopter range under the concept is pro- 
gramed for approximately 20,000 yards. 


a) 


© Indonesian air force is exp der a number of armed Beech T-34 

built r license in Japan by Fuji Heavy Indus- 
tries, Ltd., for use in rebel Armament under consideration is 
0.3 in. machine guns manuf Japan Special Steel Co. Indonesians 
may also decide to order 40 of rd ‘T-34s for regular training missions. 


iC 


Mentor primary trainers 
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U-2 Repercussions 


Bilateral Stalemate 


British Missile Talks 
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Washington Roundup 


Republican handling of the U-2 incident and summit debacle will join defense 
policy as a major election campaign issue. Democrats served notice last week that 
they plan to discuss these issues fully in t ying months. Summit crisis injected 
fresh controversy into a defense issuc tl been muted in recent weeks 


Evidence mounted that defense spending will be increased in the next fiscal year 
as a result of the summit failure. Senate A | Service Appropriations Subcommittee 
will hear USAF Chicf of Staff Gen. 1 1). White and other service chiefs 
closed sessions before changing the bud; 

Gen. White has given two additional Atlas squadrons top priority in any budget 
increases. Earlier bid to add $250 mill two squadrons lost by one vote in the 
House Appropriations Subcommittee. ‘ White rejected Senate proposals for a 
bigger Titan program because the ext ould not be in service before the 
Minuteman solid-propellant ICBM 

Recent Bomarc-B test successes have improved the congressional outlook since the 
House cut $294 million from the program. House Military Appropriations Subcommit- 
tee approved the cut by a close vote du eriod of Bomarc-B test failures 

More money for the B-70 is a good bet. There is strong Senate support for USAF’s 
request for an extra $255 million, and t e is likely to go along to the extent of 
about $50 million to ease the financia [he program already has run into a $20 
million shortage 

Senate Majority Leader Lyndon Johnson is pressing for an increase in the B-58 
program. Gen. White conceded he w ke to double the present 116 bomber 
program if there were no budget ceiling 

Congressional approval seems certain for a $250 million MATS modemization 
fund. Army Secretary Wilber M. Bruch trongly supported the money added by 
the House for interim transports, po t irgo KC-135 and long range C-130B. 

Navy is concentrating on its drive to get $293 million for a carrier restored to the 
budget. Strategy is to push for the cat tead of increased Polaris funds, then go 
back for more Polaris monev in a sup tal request early next year 


U._S.-British bilateral negotiations appear stalemated at least for the moment. 
British delegation apparently was un f orders to make no concessions on U.S. 
nghts bevond London during recent t Washington. U.S. has little to bargain 
with, since the British already have wor their major route goals. This leaves TWA 


till without its Frankfurt-Zurich lin] London and Northwest still not in 
Kong 


Sen. Spessard Holland is conducting a personal inquiry into NASA's choice of 
Dougias Aircraft to develop the S- Iv stage of Saturn. His inquiry could grow into a 
d for investigation of spac tracting practices 

lenis is sparked by Sen. Holland s concern over loss of business for his Florida 
constituency. At | bidder, Cl rp., agreed to build a Florida facility if 
it won the contract. Sen. Holland quest the choice of a company that will have to 
ship the S-IV through the Panama ¢ for testing at Huntsville, Ala., and Cape 
Canaveral, Mla. He i o said Douglas’ | ynsiderably” higher than others 

NASA defends the contract award on grounds of technical merit. The agency said 


studies indicate transportation will ac tf nly 1% of total costs 


ft om 


British Defense Minister Harold Watkinson will discuss buying Skybolt and Polaris 
missiles during his U.S. visit this week t e looking for mobile missile systems 
to replace their canceled Blue Streak ballist ‘sik Skvbolt would be used to extend 
the life of British bombers. Polaris coul | at sea or adapted to railway use 


Pressure for changes in federal regulatory policy and practices grew in the Senate 
last week. Disturbed by recent appoint to various agencies, Sen. Kenneth Keating 
plans to introduce a bill soon which tablish a National Advisory Commission 
on Administrative Practices and Proc his group would study such material as 
the critique of former CAB Membx |. Hector, Hoover Commission reports 
rislation, then draft a long n for attracting better qualified men to 


and past Ik 
government service 

Senate Commerce Committee joined the critics of the current regulatory approach 
with plans for a sweeping investigation of all agencies, including CAB, next year. Sen. 
Warren G. Magnuson, committee cha id this probe will emphasize improve- 
ment of the laws under which the agen erate, rather than highlighting conflict-of- 
interest issues with individual board 


—Washington Staff 
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Titan, Atlas May Boost Rover Rocket 


Use of Saturn for flight-tests of nuclear rocket 


also 


may be proposed under NASA study contracts. 


By 


Use of Titan and Atlas as flig 


Michael Yaftee 


ht-test vehicles for the Project Rover nuclear 


rocket is considered feasible and is expected to be a prime topic in studies 
developed by winners of a new NASA Nuclear Rocket Flight ‘Test Svstem 


Study competition 
Other possibilities that will 


and direct ground launching of 


latter approach, however, is co1 


AW May 9, 


a 
p. +) 


probably be studied are use of the Saturn 


Ihe 


sidered unlikely in light of potential radia 


the Rover without chemical boosters 


tion hazards and the high anticipated weight of the nuclear propulsion sys 


tem which is expected to give the first Rover rockets a thrust-to-weight ratio 


of less than one 
its availability 
Object of NASA's 
Flight Test Svstem studies ) 
the 
with 


techniques and 


Rover 


investig 


initial 


ment as wel 
Of the 

the recent 

mately 20 are 

posals, son 

least five major airf 

Lockheed, Martin 

and N Am 

bids is May 31 

NASA will 

for $] I 


S] 50.001 


rth 


the winne! 
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project 
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Stud 
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jected missions that the 
ilready 
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Air Force is studving 

for possible future application 
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,resenth 
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Rover is orbital flight test of a 


type nuclear rocket on top of a Saturn 
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Nuclear Ro 


NASA-At 


Energy Commission effort on Pt 


Use of the Saturn in initial flight tests will depend upon 


vehicle in 1965, accordin 
Don R. Ostrander. S« 
flight tests, prol 

Atlas 
this Krom thei 
such as the 
SR 150, s( 
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litan o1 boosters 


to precede | 
studies 
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Nuclear Plane Funds 

Washington—Fiscal 1961 research and 
development funds for work on aircraft 
nuclear propulsion systems were approved 
by the House last week after the 
priations Committee, following the col 
the 


1 subcommittee 


\ppro 


lapse ot Paris summit meeting 


rejected recommenda 
tion that the entire $75 million requested 
by the Atomic 
Commission be killed. 

the 


committee placed a limit of $55 million 


for this purpose nergy 


In restoring funds, however, the 
to be used in the nuclear propulsion pro 
gram, holding expenditures tu the Fiscal 
1960 levels 


proved $75 million in the Defense De 


The House already has ap 


partment budget, making a total of $133 
the Defense 


aircraft nuclear 


million available in joint 
Department-AE( 
pulsion program for Fiscal 1961 
ANP 
questioned by the Appropriations Com 
miuttes 


the defense budget 


pro 


Funding of the was 


program 
during original consideration of 
and a special sub 
committee was appointed by Commit 
tee Chairman 
D.-Mo.) to consider the 


for $73 


Rep. Clarence Cannon 
ARC 
Public 


§ request 
million in’ the W orks 
appropriations 

The Defense 
Department may soon be able to make 
a_ selection Electric's 
direct cycle and Pratt & Whitney's in 


deci 


subcommittee said the 


between General 
direct cycle concepts and, once a 
sion is made, there would be no need 


ote 
for all of the funds proposed 











orbital boosters for early Rover flight 


vehicles 
Martin Co., for 
developed i 
he ‘litan first 
ond stage of this 
predicated on Rover technology 


has il 
configuration based 
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Was 


example 


stage 

conhiguration 
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the current 
necessitate 


ictual purchase requirements of 
NASA 
projection = of 
feels that it 


the basic 


may 
this 


never 


competition 
SOOTTIC 
work, the, compan 
theless has demonstrated 
ipability of the Titan to do the 
Initial nuclear rocket pre 
tems are expected pri 
iffairs. The first units 


designed to fire for 
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pulsion SVS 
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developed that are capable of with 


‘tunding the required higher tempera 
tures, engineers and scientists are sur 
that nuclear rocket engines can be built 
that will have spec ific impulses of 800 
900 sec 

Atomic Energy Commission report 
edly is keeping its Condor project alive 
ilthough for the present it is at a low 
research level. This is believed to be 
| program for the development of a fy 
nuclear rocket $1 that could 
develop 10 times more thrust than the 
R ly 500.000 Ib 


Or ipproximatci 
PI ' . 

Patterned after the Kiwi, the Condor 
short-lived 


reactor would probably have 
fuel clements and no restart capability 
Like Rover, Condor wall be 
with a = thrust-to-weight ratio greater 
than | for u n gravitation ficld 


Other ilitary 


tem 


ible 


designed 
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Martin ¢ 
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For one thing, comparatn 
fast reactor built fo 


YT been 
yuirpose and ibout 


; known 
technology Fast reactors ar 
ontrol than slow or inter 
The operate without 
oderators to slow the 
» the time from fission to absorption 
This means that the 


neutrons and 


much shorter 
mtrol mechanisms for regulating tem 
perature 
be faster and more precise 
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ind power level will have to 


FIRST STAGE of the Titan ICBM (left), Martin Co. says, could be used as booster for 
a suborbital Project Rover nuclear rocket flight test vehicle (right). Above models, which 
are to the same Titan gular two-stage ICBM configuration and with a 
nuclear rocket and new adapter sect place of its second stage. Martin’s nuclear 
rocket below wv xdapter section, is based ‘on Project Rover 


technology Two small pro- 


jections on opposite sides of the r 


-« ak show 


' ; 
zz\e and liquid hydrogen tank. 


wre vernier nozzles. 


second stage, shown 


Reactor is located betwee 


} } 
that 1s already work 


As one company 


m some of the problems of nuclear 


istainer rocket engines, 
ates that technology in 
behind 


systems 
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The first 
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rocket 
nuclear 


bout five 
Rover type 


flight of a sustaincr 


problem 
ngine ade in 10 vears, Martin engineers 


laintain, 
uild possibly be operational in about 


After tl 
De ind nuclear sustaimer rockets 


thre racioacti 
formed contin 
must be di vears 
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NASA Centralizes Launch Management 


By Evert Clark — 
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Washington—National 
ind Space Administration, 
pidly becoming 
nation’s missile ranges, 
simplify complex 
handling space vehicle 
ire expected to total 

ver the next three 
A new Launch 
e began interim 
lantic Missile Rang« 

s the coordinatic 
hrings from Cap 

ventualls from 
“sens as well 

Director of th w office is Dr. Kur C1 
Debus, ear chic ( rm llisti r¢ rf 
Missile Agency’s Missile Snyder 
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fully operational 
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There also will be a Directorate of 
NASA Test Support on the staff of the 
Atlantic Missile Range commander, 
USAF Maj. Gen. Leighton I. Davis, 
just as there are directorates for the 
three military services. It will be 
headed by USAF Col. Asa M. Gibbs, 
formerly at Air Research and Develop 
ment Command's Ballistic Missile Di 
vision. Gibbs also will wear a NASA 
hat as chief of Debus’ Test Support 
Department 

As complex as the new arrangement 
may seem, it is expected to be a wel- 
come simplification to the several thou- 
sand people affected at AMR, to NASA 
centers themselves and to contractors 
in the space field. It is one of the last 
of NASA's major organizational mare’s 
nests to be straightened out, and onc 
of the most important to NASA's suc- 
Late in 1958, when NASA was cre- 
ited, Administrator T. Keith Glennan 
sent one man, Melvin N. Gough, to 
Cape Canaveral as his personal repre- 
sentative to Maj. Gen. Donald N 
Yates, who was then commander of 
the Air Force Missile Test Center and 
the range 


Programs Introduced 


NASA, accustomed to doing research, 
was faced with learning how existing 
military launching systems and _facil- 
itics worked, how Air Force wanted 
programs introduced into the range, 
etc., and, at the same time, organizing 
in agency and introducing itself rapidly 
into existing USAF and Army lunar 
probe projects and Navy's Vanguard 
program 

Within a few months, the Mercury 
and Delta programs and a number of 
assorted space shots were added to 
NASA's burden, with subsequent de- 
mands for more hangar space, pad 
space, payload checkout space, etc. 

Some of the Vanguard team re- 
mained with Naval Research Labora- 
tory but most of it joined NASA. Jet 
Propulsion Laboratory, which had been 
Army's teammate, s¢ parated from Army 
ind joined NASA, changing the JPL- 
Army relationship. In cual programs 
involving Air Force-developed boosters, 
NASA sometimes dealt directly with 
contractors, sometimes through BMD 
and Space Technology Laboratories to 
the contractors, and sometimes di- 
rectly from headquarters to an ARDC- 
BMD office, as in the Agena and 
Centaur programs 

As NASA gained vehicle programs 
from the services, sometimes shifting 
them from one office to another after 
it had acquired them, the picture grew 
still more complex. When the decision 
was made to transfer the Army missile 
team to NASA, it was put under 
Ostrander’s launch vehicles’ office 
But JPL, Army’s former partner, was 
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now under Silverstein’s space flig 
fice. The Delta program, handl 
the old Vanguard group under S 
stein’s supervision, called for | 
ings from both coasts. And, to 
the confusion still further, ARD¢ 
organization called for eventual 
vision of the Atlantic Missile Rang 
Ballistic Missile Division 
“The range cooperated,” on 
oficial told AvIATION 
baffled It 


continuing requir 


launch V 


“but it was 
whether our 
made sense.”’ 
Meanwhile, Gough's Atlant: 
sile Range Operations Offic 
a dozen people but NASA's total 
plement at the Cape 
marily of personnel from the M« 
Space l'ask God 
Delta group—grew to about 105 
The need to integrate the M 
Firing Laboratory in NASA's ¢ 
erations and the fact that it w 
largest launching group 
the most experience, made it a n 
focal point for all NASA rang 
quirements 
Now that launch operation 
dures have been established and 
manent organization has been 
to replace the AMROO, Goug 
been transferred to headquarter 
serve as Flight Operations Coord 
for Edmond C. Buckley, assistant 
rector for space flight operations 
will coordinate 
with other agencies and ranges 
Debus’ deputy director is Dr 
Gruene. Associate directors are K 
Fendler for instrumentation, All 
Zeiler for facilities and Clarence ‘ 
Parker for administration and serv 
The launch directorate also will | 
these departments 
e Test Support, with Col. Gib! 
chief 
¢ Test Support for the Pacific Mi 
Range, a post that is now vacant 
© Electrical Engineering, Guida’ 
Control and Networks, with Gruen 
chief 
@ Electronics Engineering, Mea 


didn't 


made 


Group and 


single 





Reliability Review 
Washington — National 
and Space Administration is considering 


Acronautics 


having outside contractors make specif 
design analyses of launching vehicles t 
help increase reliability. Existing veh 
cles already receive an extensive study 
from in-house NASA groups which also 
include members from the Bureau of 
Standards or other government agencies 
but firms such as Arinc Research Corp 
are being considered for a second review 
Juno II vehicle, which has had thre« 
failures in six shots, currently is being 
given a design wringing out before the 
final four are used for satellite shots 











id Instrumentation, with Fendler as 
hief 
* Mechanical, Structural and Propul- 
ion, with Zeiler as chief 
@ Operations, with Parker as chief 
Debus also will have a Technical and 
Scientific Staff and a Project Coordina- 
tion Staff. The latter will supervise the 
mpletion of the Missile Firing Lab- 
watorv’s current obligations to the 
\rmy on the Jupiter, Pershing and Red- 
fone programs 
Requirements of the Saturn, Centaur, 
Agena and other project directors at 
Marshall will be funneled into the new 
rectorate through the Project Co- 
dination Staff, which will pass them 
the technical divisions. When de- 
tailed requirements have been drawn, 
they will go back through the coordina- 
mn staff and into Col. Gibbs’ USAF 
lirectorate to be broken into range 
locumentation for facilities, resources, 
Debus’ authority over Mercurv and 
Delta is limited because both are far 
nough along that their program or- 
ganization already is well set. Walter 
Williams, deputy for operations at the 
Space Task Group, will direct the Mer- 
ury work at the Cape, and worldwide 
tracking and recovery will not come 
inder Debus’ office. Delta work at the 
range will be under the supervision of 
Goddard's Fields Project Branch headed 
by Robert Gray. 


Facility Needs 


NASA wants one main cluster of 
buildings on Cape Canaveral to sim- 
plify operations and communications 
ind to have a readily identifiable NASA 
irea. In anticipation of the creation of 
the directorate, NASA recently stopped 
the mushrooming of buildings and 
other facilities to give Debus a chance 
to coordinate requirements. 

The agency has asked Congress for 
$27,750,000 in Canaveral facilities’ 
money for Fiscal 1961. This would in- 
clude completion of the Saturn launch- 
ing complex, including a new pad (AW 
Apr. 18, p. 26); a hydrogen facility; a 
taging building, and an addition to an 
engineering and laboratory wea 

Debus will have varying levels of re- 
ponsibility in each program. With spe- 
cific exceptions, including Mercury and 
Delta, he will be the over-all boss in the 
blockhouse during a launching. He will 
have ultimate veto authority to over- 
ride the project chief and insist on 

rubbing a launching, but the project 
chief also can scrub a test if he is not 
satisfied. 

The NASA directorate will occupy 
the old Missile Firing Laboratory build- 

g and will have its own visitor con- 
trol, security control, etc. Public rela- 
tions will operate from the directorate 
but will report directly to the public 
relations director in headquarters. 


ing 
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GAO Lists Objections to Management Plan 


By Katherine Johnsen 


Washington—General Accounting Of 

> 
fice recommended last that the 
Air Force take the scientific and 
engineering personnel of Spa lech 
nology fully-owned = sub- 
sidiary of Ramo Wool 


dridge, Inc ind develop “in-house 


week 
OvVCT 
Laboratories, l 
Thompson 
technical and management 
its ballistic missile 
In a report submitted to ( 
the President and the Secretar 
fense, GAO's basic argumen 
technical recommendatior1 


ind space pt! 


cisions largely determine 


} 


decisions—which directly 
tivities of man 
dreds of subcontractors an 
of third-tier contractors 
“and should be made by 
rather than outside 
or nonprofit.” 

USAF could GAO main 
tained, by directly hiring Spa 
emploves al 

to STI 
proposed “appropriate salar 
centives” above the civil sen 
these emploves, if necessar 
of precedent, GAO poin 


major contra 


nology Laboratones 


inating the fee paid 


ample 

that 450 scientifi 

500 to $19 

been auth 

Defense 
“Whethe 


or contractor 


position 


ment will pay 
sional ser 
tor 1s im 
STL and 
W ooldrids 


thronol 
nmroug 


itv in 

W o« ] iridg¢ 
mn Pr 
USAI 


bali profi 
nonpronht 


du t 


ties estimated a ( 
lion from Thompsor 
AW Mav 16 p 
overcome m 
conflicts 


ontractor 


cluding 
iction 
STL stock earnings 
GAO added that 
e that the functi 
gineering and technical 
program of this magnitude i losels 
interwoven with the management of 
the program itself and is so broad in 
scope that it more appropriately should 
be performed by a government agency.” 
Ihe outlook is that the Air Force will 
move forward with its plan to convert 
STL to nonprofit status without con- 


lex 
ii¢ 


30 


gressional t 


intervention in view Of 1 
expected July adjournment, the ad 
vanced status of the USAI 
fact that it will correct the 
congressional objections to STL’s rol 
as a profit organization—the conflict be- 
tween STL and manufacturers he 
stock profits of its officers and emplov 
Air Force mitiated action to convert 
STL to nonprofit status following a 
port last fall by the House Military Op 
crations Subcommittee headed by Rep 
Chet Holifield (D.-Calif 
that this be done if STI mtinued 
of USAT’ ballistx 
AW Sept. 14 


plan and the 
two major 


ind t 


demanding 


technical director 
missile 
14¢ 

The genet 
Holifield subcommittee and other 
congressmen appears to be that the Air 
lorce should have taken steps to fur 
ther “in-house” capability 
over the past five vears 
lighted in the GAO report—but that so 


ng as this has not been done, it is a 


programs 


il view of members 


develop its 
1 point high 


nonproht arrang 
clopment of a USAT 
Several conegr nal 
ircfully review th D> 
mverting STL to 1 
particularly pavmen 


mo \W\ oold 


, 
fossup between the 


rent and 


house staff 


institutes 


Withdrawal Predicted 
CGAQ point 


d out that ] 


1 
KnOW he mw 


As STL’s 


mntinued ystems cnginecring ’ 
technical direction, it would ippcar that 
incentive to wi 


} 


Hpecoine 


Air Fore 


1 } 
become increasingl dependent 


b STI 


the financial 
from the 


creasing| 


program would 
pressing, while the 
would 
on the capability acquired 
the GAO report said 
Although STL is barred from manu 
facturing activities related to its role a 
technical director in the ballistic mis 
ile program, GAO said “the likelihood 
that the know-how being developed may 


be used by (STL) to compete for 


production in related fields and in fu- 
ture programs in a deterrent to full 
cooperation by the participating con- 
Chis handicap to complete 


information 


tractors 
exchange of would be 
ivoided if the svstems engineering and 
technical direction were performed by 
1 government staff 

GAO listed three examples of pro 
mitracts 


} 
voldridge or 


obtained by cither 
STI 
lated to ballistic missil pro 


iuction 
Ramo-W that wer 
ram 
e $4.3 million 
lopment of the 
} 


USAF contract for de 
Pioneer lunar flight 
» utilized the Thor inter 


inge ballistic missile for the 


@ $800,000 subcontract from American 

Bosch Arma Corp for data processing 

equipment for the Titan intercontinen- 
| ballistic missile program 

e $18.6 million USAF contract for de- 


intel- 


; 


lopment and production of the 


liger lata tem for the 


gence l 
WS-1171 


; : 


handling 


on 
) have 
make informati 
STL that might lead t 
tent said. The 
Ramo-\ 
d title to “man: 
cloped under Air 
Space 


sile contract 
rratorices has “objected 
the provi 
ional Acre 


stration which ves 


n in con 
mauti ind 
t pat- 
ith the government 
eclared that “the extr 

72 sli 

iff CT lire 
f Ramo-W 
the 


litu i 
itv 1 


ipabi 
director 
issile prograt 
i red kev per 
$2 1 share in 
in value to $831 a 
if the merger in November, 


90 shares purchased a 
$37,580 had a 


vusly for 
lion 

0 reported on what it termed 

thie phenomenal growth” of Ramo- 

Wooldridge during its association with 

llistic missile 


@ Total assets increased from $247,848 


Tr » mil 


GAO al 


program 


it the time of its establishment in 
December, 1953, to $39 million in 
October, 1958, prior to merger with 
Thompson Products, plus investments 
in, and advances to, subsidiaries of $2.7 
million 
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@ Sales increased trom $2.2 million for 
1954, the first full year of operation, 
to approximately $50 million for the 
first 10 months of 1958. 
¢ Sales from inception of the company 
through October, 1958, amounted to 
$134 million, exclusive of sub- 
sidiaries. Net income of Ramo-Wool- 
dridge for this period amounted to $6.7 
before taxes and exclusive of 
subsidiaries 
¢ Ramo-Wooldridge grew from three 
employes in September, 1953, to 4,384 
in October, 1958. Personnel directly 
involved in the ballistic missile program 
increased from 170 in December, 1954, 
2.770 in October, 1958 
Ihe General Accounting Office be- 
f tigation of Air Force man- 
igement of its ballistic missile programs 
ind a half ago, after it said USAI 
ike available the complet 
its In pector General on the 
AW Nov 7, 1958, p 34) 
if GAO com- 


OVCT 


million 


ta 


ran ifS inve 


1 vcar 


House, Senate Co 


NASA Budget by $ 


Washington—House and Senate last 
k approved a joint conference com 
( rt which boosted the Na- 
Acronauti ind Space Adminis 

n Fiscal 1961 budget authorization 

7 1] $55 million more than 
ken to permit quick 

onal funds to the $55 
vent of te chnologi- 
i needed accelera- 
programs without 
for prior authoriza- 


limit in the « 
reakthroughs or 
in anv of the 
isking Congré 
It followed a warning by NASA 
dministrator T. Keith that 
e doubts ibili- 
tics to maintain our presently-scheduled 
ictivities and flight schedules with the 
funds estimated.” 

At the same 
d a conference 
cept a House amendment authoriz- 

ing NASA to establish a total of 290 
outside Civil Service pay scales, 
This permits NASA 
in the $19,000 
range; the remainder 
in the $14,000 to 


Glennan 


we have gra ibout our 


both houses ap- 
recommendation 


time, 


po ition 
30 more than now 
1 total of 13 positions 

21,000 salary 


rutd be 


Ihe House first authorized an addi- 
ional $5 million for emergency con- 
ruction and equipment beyond the 
$915 million total requested by the Ad- 
ministration. The Senate later added 
inother $50 mullion authorization for 
emergency research and development 
The House, initially cut $38.9 
million from the $915 million in actual 
ippropnations. 


however, 


AVIATION WEEK, May 30, 1960 


plained that US AF’ continued to 
it access to kev reports and docun 
not on “security” grounds, but b 
Air Force said they were “pri 
Records that were to it 
GAO said, had been screened, 
was evident that information of a 
cal nature had been withheld 

ect ofhcers instructed that 
were not expected to volunteer 
mation to us.” 


An Air Force 
Thor 


given 


wcT't 


report ¢\ ilua 


intermediate range ball 
sile launchings through 1955 
vised after it was reviewed by GA 
“statements which reflect 

ably on the program were m 
GAO said it 
ed up 


the agency said 
been denied reports ba 
management 
Astronauti 

nami ( 

November 

un 


De 


Boost 
$55 Million 


Conferee 


nferees 


ent 

that neit 
ifetv of 
lack of fun 


Soviet Rocket Chief 


Soviet Union's separate missile comn 
(AW May 16, p. 27) will be headed 
Marshal Mitrofan Ivanovich Nedelin. H 
headed the Soviet army art 
and for the past 10 years has been ch 


formerly 


the principal artillery administration 


USSR Ministry of Defense. 


“It seems apparent that the NASA 
has made little or no provision in its 
1961 estimates for contingencies, cost 
ncreases or unplanned program modi- 
fication,” the report said. “Oftentimes, 
necessary changes in order to ensure 
ifety of personnel and system reliability 
uch as the Project Mercury program 
innot be accomplished by reprogram- 
ing alone without adverse effects on 
other important elements of the space 
rogram. Furthermore, information has 
een received that several of NASA’s 
ograms have increased in cost over 
riginal budget estimates.” 


Rising Costs 


Che report said current estimates for 

il 1961 already exceed the original 
lget estimates by $20.5 million. This 
ludes a $14.6 million increase in th 
\tlas-Agena procurement program, a 
00,000 increase in the Thor- 
urement program and, according t 
Glennan, a $1.5 million increase from 
1 final decision to utilize the Centaur 
tage in the 
Other examples of cost overrunning 
original estimates were given to the 
Senate Appropriations Subcommittee 
Independent Offices, when Glennan 
red to seek restoration of 
House cut from the Fiscal 


Avena 


Saturn program 


$38.9 
lion the 
1961 budget 

He said 

“In fiscal vear 1960 for instance, there 
have been Tiros T 
nd its booster, on the development of 
the Nuclear Emulsion Recovery Capsule 
(NERV), and on the Pioneer V and 
the Explorer satellites. . . . We also 
must be able to find an additional $5.5 
million for vehicles for our 1960 lunar 
exploration program.” 


Why Overruns 


[he most important reason that costs 
estimates in research and de- 
velopment, he explained, is that it 
“takes us into the unknown where pre- 
cise estimates are difficult—in fact, im- 
possible to achieve in many areas.” He 
idded 

Programs are changed to meet new 
developments, unforeseen difficulties 
accelerations of activities take 
schedules, cost in- 
these are the 
research and 
development business. I can assure 
you that NASA has no cushion to 
absorb either cost increases which al- 
ready face us or reductions in the funds 
oted by the House.” 

Glennan said the unforeseen cost in- 

ises have had to be covered at the 
expense of other programs since no con 
Some of 
these programs have been reduced in 
robbed 


major overruns on 


outrun 


occur’, 
to meet new 
creases are confronted 
to-day realities of the 


tingencv funds were provided 


ype, others deferred as “we 
them to get on with the more immedi- 
ite tasks.” 
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COMPRESSOR SECTION (right) of the Pratt & Whitney J75-P-13 
turbojet shown in Moscow's Gorki Park by the Soviets as 
part of the wreckage of the Lockheed U-2 lost near Sverdlovsk 
apparently has a larger inlet area than those normally used on 


of the exposed blades were bent backwards rather than shearing 
off, indicating that the 
craft struck the ground 


engine was not running when the air- 
Condition of the blades at the bottom 


of the engine also was an indication that U-2 pilot Francis G 
5 | 


Pratt & Whitney 


been to use titanium 


military and civil versions of the engine. Compressor blades Powers made an emergency belly landing 


visible in the wreckage also appear to have longer chords than 
Altitude 


mcreasing its 


construction practice im recent vears has 


those on mass-produced versions performance of the for most of the blading and parts of the compressor sections of 


area to the J75 and other engines. Extremely light construction of the 


U.2 is shown in photo at left of the inside of the tail 


original J75 could be improved by inlet 


provide a larger airflow and by increasing the chord of its section 


compressor blades to achieve a more efficient pumping action on of 
70.000 ft from buckling are visible 


the aircraft. Small ring frames to keep the light gage skin 


the low density air above Casing around the com The only heavy frame is used as an attach 


pressor section was broken loose in the U-2 crash, and many ment point for tail wheel fitting at bottom of picture, 


U-2 Carried Inertial Guidance System 


AFB, Calif 
ummit conference } 1 1 mn Sq 
uncertain for | | 
outside the Ws 
hat permitted | ) naviga ratel Ihe three Air 


ithe rt 


Washington—Lockh U-2 vn 2 operations over the So © Edwards 
ear Sverdlovsk (AW Mav |] fore the 
ried a M ichusetts Ins ' ire is 

yu Vstel mnal 
NASA 
I temas 


ince squadrons v | n discontinued sin 


7 
Cechnolog 
+] 
without _rels onnals 


+ 
gat 


] 
naviganion aids ided logistical support 


Inertial guidance s\ ried in reas for the 
models of the 2\ loped f National 
MIT instrumet ion | rator nistration are still 
itions apparently hay 
mal USAI 
inalvsis oO ( ) ir 2 bv other 
obtained from Moscow tet ithin th 
information that th include radiation me 
d emergency landing South America 
May 23, p nfrared research over the U.S 
damaged at high altitude by a “rocke The three USAI 
is claimed by Soviet Premier Niki upport NASA resear 
Khrushchev Detai stensibly in harge of 
firm that the air onnaissance ope; 
ing include heir aircraft 
Damage t Force and their pilot 


ection was confined é nder DCT 


weather 


Acronaut 
Al 


some 

it the 

several vears ago as a § 1C-al DCT 

project 
l'echnical 


in 
onnnes 
yperation itl nisphere, and ther 
units are ontinuing I gic A 
Western Hemispher } rc now flving from Ezciza International 
1 Buenos Air 


program part ot 


isurcmMe!l ntina 


J 
arlier 
ind meteorological ar { hree-week 

Crowfoot to measu the 


the 


1 controlle 

34): that it w 
squadron radiation in 
h Opc! LOT I ! Dp re he low the 
U-2 


ition: 


cquator 
hort flight program is intended 
g data obtained in a 
\tom Eenerg Comm 


rnment research pt 


bri 
SAI 
reve 


ind main nan \ } l 


ng up to date 

not owned by the ‘ { 

working under ntra nducted ft the fall of 1955 

ind taking t, 1959. Laughlin AFB, Del Rio 

Central Intelliger the traimng and permanet 
for SAC U-2 

Air R irch and Devel 

juadrons and their ba ir nd fl U-2 aircraft from Edwards 
eAtsugi Air Base, AFB, Calif., for two main purpe 

Weather Reconnaissance ¢ Support for the Midas carly warning 

| ional (Ist tellite program thi ugh infrared mea 


onnel ar 


fuselage dan Wi vilian firms 

, . : 
bottom but re ] Vv light on th IPppcr I ify rom the 
urfaces: wing : , 
from the fuselag pment Com- 
ther damage 
m their le 


till in place and 


iding 
their underside; empennage damage ap I 1a » 
scared to stem from scraping g j @ Incirlik Air Base, Ad 

impact with the ground Weather Reconnaissan 


bottom ifter | 
dent Fisenhowert ncel Provisional (2nd). © Upper 


While Pr 


nents made at high altitude during 
the boost phase of ICBM flight 
air meteorological r 
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C ing Issues 
ongress Probes Summit Meeting Issu 
Washington—Congressional inquiry a i paige " 
into the U-2 incident and other ci 
cumstances surrounding the collapse of 
the Paris summit conference got under ~~, 
wav on several fronts last week . ~ PART Fieri ne: 
Aside from the partisan debate on - th 
ucs involved, these developments un- / - 
folded 
eSen. J. William Fulbright (D Ark.) 
hairman of the Senate Foreign Rela 
tions Committee, began what he termed 


MCh Obst 


tine 


in Objective and impartial” investiga 
tion of events and policies which led 
to the summit failure 
eSen. Richard B. Russell (D.-Ga 
harman of the Senate Armed Service 
Commatte imnounced that it ub 
Central Intelligence 
gate the U-2 incident 
oO h the Approprianons 
Cominittes SEVEN WINDOWS for reconnnaissanc: veras were secured in the bottom of the Lock- 
¢ Sen. Henry M. Jackson (D.-Wash.), heed U.2 downed at Sverdlovsk in the gle frame shown above. One of the aircraft's 
! Senate Subcommittee 
Machinery, opened 


cameras and its shattered lens are at right 


ric of hearing cack ed changes in the Space Act of 1958 
the National Secunt 1.) | on the | House Space Committec has con- 
problem of coordina led its hearings and reported the bill 
irtments of State ertcr t Action is pending on the House 

id Deft OT ; 
e Sen. Stuart Svmington (D.-Nlo 2 incick In another move, Rep. Cornelius E. 
I of the Senate Armed Service mut, it is lil t] iti rallagher (D.-N. J who previously 
to appro with ne Iministrat ised a list of what he said were 100 


the amount re be a d hing questio ict spices iught since 1946, called 
the Admini n Secretary Herter to prepare a 
to strengthen nd the po 1} it w ll of particulars’ on all Sovict espion- 
nal de icw of the threat = future relat Cig) ictivities to counteract Soviet U-2 
facing the free world ments if NASA appears befor py’ charges now being aired in the 


@ House Foreign Affairs Committee at omm pport United Nations. 


BhICTABKA 


gonvet #! Anes 

~ aroomenee 

awnne ts cws 
of 


sonra 


Lucie 


yop aren 
ry ah enene- w 
renew 


CONDITION of the U-2 tail section indicates that the forces which damaged it wer marily applied along its bottom during landing. 
tions are still attached to the large stringer 


Lower portions and most of the frames are broken and sheared away while their 
ture of U-2’s wing root at right is an indication 


at top of the fuselage. Relatively wide spacing of the lightweight wing stringers 


of the U-2’s low design loads. Slipper tank on the leading edge of the wing is iv enter of the photo. 
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Neutralist Nations Keep Sharp 
Watch on UN Debate on U-2 


New York—Taking shape behind the 
opening United Nations debate last 
week on the U-2 incident was the pos 
sibility that friendly nations would 
tighten controls on U.S. military air- 
craft operating within their borders 

Delegates of countries not directly 
concerned were for 
signs that Pakistan, Norway and Turkey 
—and possibly other states linked by 
treaty to the Western alliance—intended 
to restrict U.S. aircraft movement fol- 
lowing new Russian demands before the 
UN Security Council 

During presentation of his draft reso- 
lution seeking condemnation of the 
United States for staging the U-2 
flights, Soviet Foreign Minister 
Gromyko specifically warned N 
Pakistan that the 


watching intently 


and Turker 

“accomplices and parties to aggressior 
Noting that Norway and Pakis 

had protested the use of their air 

in connection with the flight 

U-2, downed on May | w 

inside the USSR, Mr 

ss If the 

countries c 

these protests 

SeTIOUsS 


mtent 
ind 
more ind f 
they may 
their will in a position when 
tories of their 
springboard for 


regoing 
- } 

find themselves 
’ 


States mai 


iggression 


quently the object of a retaliatory blow 
Although the threatened 
states are represented on the 1|1-nation 
council, their attitudes toward the 
Soviet warning may be the 
Soviet Union appeals an adverse dec 
sion of the Security Council to the 
UN’s General Assembly 
Unofficially, a Pakistan. 
spokesman said here that new controls 
on U.S. Air Force flights from Pakis 
tani airports would be a logical conse 
quence of the U-2 incident to 
igainst repetition 
Pakistan, however, 
Soviet protest which charged that Pakis 
tani officials had sanctioned the U-2 
flight, officially stating only that it a 
President 


cepted 
inces that such reconnaissance 


none of 


voiced if 


t 
government 


ensure 


has ted 


reye 


Eisenhower's assur 


missions 
would be stopped as sufhicient safeguard 
Gromyko’s speech to the Se¢ 
Council, which was 
belligerent than Western 
the 
Suppose, the 


urif' 
somewhat 
d legate had 
dang I of } 
> 

Russian 


more 


“pec ted. stressed 
cidental 


spokesman conjectured, that at the sam 

J.2 spotted m Se t 

plane parti 

NATO maneuvers in Western Eur 
¢ pl ked up as target 

Who can deny that 

violation of the Sovi 


iat had already taken place, the 


War 


um a [ LW 


en ther 


ipating 


_ 
berate 





I. Roland Berner, a New York lawyer 


prior to a dividend cut. 


in new management 
tions—General Precision and Amerace 


emphasize. 


- 





Hurley Resigns From Curtiss-Wright 


Roy T. Hurley retired last week as chairman, president and a director of the 
Curtiss-Wright Corp. as the culmination of a period of declining sales and earnings 


and a widening breach with other Curtiss-Wright directors 
will become chairman 
to become permanent operating head of the company but to lead the search for new 
management for the corporation. In addition, an executive committee was formed of 
board members to include Berner, Levin H. Campbell, Jr., 
ordnance; James R. MacDonald, chairman and president of General Cable Corp.; 
Donald C. Power, chairman of General Telephone and Electronics Corp., 
H. Smith, an independent oil and gas operator. 

he retirement came as no surprise to New York financial sources 
that Hurley had tended to play a one-man role in the company, speaking unilaterally 
for the board, and that the board had been embarrassed by this and incidents such 
as the announcement of licensing of the German NSU rotary engine last year just 
The Securities and Exchange Commission investigated the 
latter incident, but no action has been taken. 

Wall Street viewed merger as one possible route that might be taken to bring 
Berner is a director of two companies created by consolida 
Though earnings declined to $14 million last 
year from $25 million the year before, Curtiss-Wright has approximately $195 mil 
lion in capital and earned surplus, which could be a strong asset either in merger 
efforts or in company-sponsored development programs new management might 


Hurley plans to devote his entire efforts to development of new products, but this 
was not elaborated. Under terms of Hurley's contract cited in the company’s latest 
proxy statement (AW Apr. 25, p. 30), he or his estate is to be paid $50,000 annually 
for 10 years after termination of his employment with the company. 


He is not expected 


former Army chief of 


and Llovd 


noted 


The 








( 


tre 





Mercury Booster Tested 

First static firing of Redstone booster 
with boilerplate Mercury capsule at- 
tached lasted more than 100 sec. Test 
firing, at George C. Marshall Space 
Flight Center, Huntsville, Ala. indi 
cated stresses to which capsule and pilot 
would be subjected on 200-mi. training 
flight. 











ince of such aircraft would provide 
command of the Soviet armed forces 
with all grounds to conclude that 
i military attack was being launched 
iwainst our country, and to retaliate by 
for 


the 


counter-blow?” th 
gn minister asked 

In a 19-min. rebuttal to the Soviet 
harges, Henry Cabot Lodge, U.S. am 
UN, demed that acrial 
flights to be the 
tate policy of the United States.” 
He then cited the Soviets’ refusal to 
ept President Eisenhower 


in 1955 


in immediate 


bassador to the 


surveillance “continuc 


open sky 
their refusal to permit 

tion of the Arctic 
mended by the UN General 


refusal to consider 


as recom- 
Assembly 
ind thei technical 


iftack 


ent 
ad disarmament 


O pre surprise 
ommunists’ paramount theme 
ghts similar to the 
i nations 

ernational law—was 
Michalowski. Polish 
iple that states hay 


their airspace 


sion 
ind 


irticulated 


nl 


sovercignt' 


cle le gate 
exclu 


is embodied in the 
1919, the Havana 
Article 

Convention on International 
viation of 1944, from which he 


vention of 


i. 
m of 1928, and also in 


tates 


state has comple t¢ 


mitracting recognize 
ind 


the urspact 


CXx- 
roignty ove 
ctntory 
the thorny tion of 
in the upper reaches of 
given nation was ignored 
when he addressed 
May 23. the oe 
oO 


que 


! 
Gromvko 
ouncil on 
declared irrelevant by 
UN de legate 
it Britain, France, China 
ver, put forth the 
satellites’ 
boundaries 


ind 
howe irgument 
the man-made disrespect 
international rendered 
Soviet U-2 
implied non-Communist position 

that the flight of an aircraft 
nother nation without permission was 
violation of international 


comparable orbit of a 


complaint insignificant 
OVCcT 


more in 
than the 

vehick 
he absence of precedent with which 
limit of airspace 
chined related to 
gnty seemed to foreshadow the 
nd of UN space debate. 


upper could be 
SOVCT- 


future 


ind national 
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Space Technology 





Soviet Sputnik [V Re-Entry Try Fails 


By Craig Lewis 


Washington—Sovict attempts to 
enter the cabin section of Sputnik TV 
have backfired satellite 


into a wider orbit and separating it into 


sending the 


several piect 

Soviet plans to separate the 
from the itellite instrument 
(AW Mav 23, p. 27 
into the 
ocket 
tion \ 


cabin 
section 
ind bring it bacl 
itmosphere failed 
fired in the wrong dire¢ 
t time. the satellite 
exploded or was separated into a num 
he ol iH] of 
mn orbit with a longer life expectancs 
than the Sputnik IV was 

still broadcasting late last week 
National Spa Surv 
ri orted last week that the 


in orbit with a 


when the 
retror 


the same 


ection which went into 


orgin i] on 


Control 
satel 
penges 
of 412 mi 


Last stage 


I nee 


In ApoORee 
94.3 min 
Ch isc remains in the onginal satel 
lite orbit with an apogee of 222 mi., a 


mi. and a period of 91.1 


enod of 


pcrig f | 
nmin 
Both 
same plane 
\s Sputnik IV moved around its ne 
nt, the that 


began ¢ ! eparate ob 


imately the 


orbit 


center renorte | 


everal 





Relay Repeater Satellite 


aimed at 


Advent or Comsat 
24-hu 


in an equatorial orbit 


Project 
putting a relay repe:ter satellite 
has been slowed 
from its originally projected crash pro- 
1959, p. 18), to that of 
1 normal research and development ef 
fort, with initial launch within the next 


Advanced Research Proj 


, » * 
gram (June 29 


two vears. The 
ects Agency-sponsored project is empha 
sizing reliability, because it will mvolve 
relatively few test firings. Launch vehicle 
is the Centaur 

compli 


of the 


Comsat is considered 
cated 


ballistic 


quit 
even more so than some 
missile systems 


Canaveral, Fla., 


will endeavor to put the vehicle into a 


Launch from Cape 
parking orbit, then progress to a transfer 
orbit for altitude, with the 


crosses the 


trajectory 

turning as it enuator, to 

parallel it 
\ir Force's Division 


Ballistic 


management 


Missile 
has project with Army 
Signal Corps Research & Development 
Laboratory responsible for the develop- 
ment of communication equipment 


Space 
forming systems engineering and tech 


Technology Laboratories is per 
nical direction for all of the subsystems 
except the communications system, for 
which it has systems engineering and 


technical direction for integration only. 
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can be controlled both by its 
t and bv ground stations 
Soviet scientist N. Varvarov suggested 
t a satellite orientation system based 
sensors might be used in 
ict space vehicles. Writing in Kom- 
nolskava Pravda, Varvarov pointed 
t that strict orientation and stabiliza- 
1 fixed orbit im- 
scientific data. He also observed 
ontinuous orientation of a space- 
y and stabilization of its position in 
in infinitely more complex task 
orientation required in 
with Lunik 


jects. Last week, seven new piece hich 
been identified in addition to the 
satellite body, and it required 1¢ 
for all the object 
in the orbit The pieces wel 
ume orbit as Sputnik IV or in S 
1 mile or maller. Mor 
mav be distinguished as time pass¢ 
At about the m mm Spt t 1 of 
IV reentry effort failed 
lance center estimates that Lunil 
the Soviet lunar probe that ] 
graphed the f id f the moon 
entered the atmosphere and burne 1 the partial 
Describing the Sputnik TV in tographing the 
lass, the Ru wen 
that on May 19, f 
“the 


to pass a given 
smic Ta 


onh 


1 vehicle in 


moon 
ln new 
ur davs after irvarov said this orientation can be 
order was sent to the lieved using cosmic ravs 
switch on it force of earth’s gravitv. With a 
to deflect the ship down from i ray several counters 
ind detach the ld be installed 1 1 Spact 
ever, as a resul | along a line horizontal to the 
If the vehicle deviated from its 
instruments in tf] i ed attitude, according to Varvarov, 
tion system, th number of particles 
rocket’ blast tcc ron t ited would vary and signal the 
planned bilization svstem to make correc- 
As a On the alternate gravity orienta- 
ship, instead of be ystem, he said only that it would 
lighth in a way similar to the cosmic ray 
elliptical orbit, | y almost in th tem 
plan but h 
oO? " T ‘ ‘ . 
re “soem NASA Stops Operating 
“~~ 


iled_an instrament section contain- Pioneer 150 Watt Unit 


Washington — National Aeronautics 
: Space Administration has sus- 
lb id ce! operations with the 150-watt 
nitter in Pioneer V and will not 
upport human in le to transmit data over the ranges 
ricd the weig duivalen f to 50 million mi. once expected. 
eries in the space probe appar- 
rrated (AW May 16, 
ind the power drain of the 150 
is too great for them 
1utomatically cut off 
drops be’ow 15 
system was 
transmitter down almost 
et h ' nediately when the last attempts 
irough } ntir ’ nade to get data on May 21 Ap- 
lv, the power used in command- 
switch on ex- 
ted the available supply 
Lat NASA was still re- 
ng of data : dav from 
Pioneer V_ five-watt transmitter 
sections to bur igh the 250 ft. radiotelescope at 
had no plans t rell Bank, Manchester, England. 
the sections of the sp I) data was received at the rate of 
into a new, wid bit per second and should continue 
Soviet scientist ‘ r¢ to be received until the probe is about 
importance of the two-wav comm illion mi. from earth, although the 
tions test they sav they have condu litv of the data over these distances 
with Sputnik IV. They said that | be poor. ‘The probe's five-watt unit 
control system will have to be usé bevond the range of the 60 ft. an- 
future manned at South Point, Hawaii. 


two WwW i' 


svstem. 


vehicle, 


developed br 


COSTNIC Ta\ 


ind the i k 


cnvironment that need 
r 

} ~- 
Mihhkan pas 


‘ tl] 


, 
clemetcr lave acter 


ronment during 
lass reported t , le re-ent tt transmitte 
mission is 

n power supph 

ind this automatic 


tting the 


ensure ! nd 1 } 
mann ie transmitter to 
\fter it 

ist weck 


i 
‘ 
i 30-40 min 


icntist 


} 


space vehicles so tenna 
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U.S.. Freneh Teams Win 
Aerial Reconnaissance Exercise 


By David A. Anderton 


Germany—U 
ren h 


Bremgarten, 
Force and | 
the Fourth 
Ta¢ ke d 
Flush Five, 

nnaissance 


Air 


up 


i¢ d 


Winning ATAF te 


an | 


ATAI 


] 
iSO took 


nd 


eC 
vents from tl 
ATA] 
iircraft 

Other me 
by Dutch 
S4Fs in 
RF-101¢ 
cal Re 


lost ] 


1 close 
on long 
Night evel 
first time—was taken by | 
10th Tact Reconnai 
flying against RAF Canberra 
favored to 


units 
SAI 
\ 
PR-7 a 


} 
the 
il 
craft, generall win the ¢ 

Competition wa 
field operations as 
though local 


i} 
did 


pl inned ft 
mu h 


trafhc 


permit 


iI 
not 


problem 


nt heed 


— . 
1 y +} 
ling of the 


when judges handed s¢ iled 


lopes to th 
ntained a 
nd 


mission 


had i 


the 


NATO's 


missions 


teams 


standardize 


nd 


off 


l'argets were gencralls 


used and instruments were sealed 
by the umpires 
identified only vaguely by description, 
though accurately by coordinates and 
pilots had to take photos and 


to get maximum 


make 
isual observations 
liming int cores 
Limits iltitudes wer 


en route and 500 ft 


mission on 
the 


] 


envel rt ovel 
was hel 


the 


spe t d 


DASS ¢ 
pa 


ind minimum 


kt On!) re VOT 


maximum 


whic 


lg engines wo intelli 
reports, 
illy to 
working 
nd immediate 1 


ond look t 
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Atlas Uses Modified Nose Cone on ladion 


Ocean Shot 


Standard USAF-Convair Atlas-D model (56-D) carrying a new modification of the General Electric Mark 3 nose cone flew some 9,040 mi. 


from Cape Canaveral, Fla., into the Indian Ocean on May 20 


have increased range slightly. 


that developed in recent D-model firings. 
cation 2 of the Mark 3 cone made its first flight 
range and slightly steeper re-entry angle meant the cone experienced high Mach number 
shot, but the Mark 3, Mod 
aimed at 38 deg. south latitude and 38 deg. east longitude, 1,000 mi. southeast of ‘ 


re-entry on a 6,300 mi 


is capable of even greater range when fired in an easterly direction, carrying this nos 
Atlas launched and the longest range known to have been achieved by any intercontin 


News Digest 


Legislation that would ban incentive 


payments on defense contracts unless 
the manufacturer “completely 
demonstrate’ that he has earned them 
has been introduced by Rep. Carl Vin- 
son (D.-Ga.), chairman of the House 
Armed Services Committee. Hearings 
are scheduled to begin this week. The 
also aimed at increasing the 


can 


mcasure 
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Weight was a little higher than normal because missik 
Precautions taken to safeguard against t 


vot-rodded in any way, had fuel left that could 
ed instrumentation to monitor a trouble area 
trouble also increased weight slightly. Modifi- 
to increase performance on re-entry. Longer 
ind therefore greater heating than it would on 
Accuracy of the shot, which was 
ctown, South Africa, was very good. D-model 
AW Mar. 21, p. 34). This was the 51st 
Flight time was 52.5 min. 


Missile was not 


Aft section of the cone now is bi- 


1 could have accomplished tl entry also. 


missile. 


ciate director. Reid has been with 
in neg NASA and the predecessor National 
lrafted by the G Advisory Committee for Aeronautics 
Vinson’s 1921 and was director for 34 
Thompson jomed NACA in 
6, became research chief at Langley 
1945, associate director in 1952 


use of advertised bid contracting 


increasing compctition 
contracting, wa 
Accounting Office at 
(AW May 16, p. 125 

Henry J. E. 
quished directorshiy 
nautics and Space 
Langley Research 


Reid, 64, has 

of Nationa 
Administt 

Center in 
He 


idviser to 


hip 
Last early test model of Nike Zeus 

launched last week from White 
tion of retirement will cor Sands Missile Range. Army said this 
to serve as sta ff is the fifth completely successful fir 


L. Thompson, who moves up f Ye 
| 


SCTUIOT 
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AIR TRANSPORT 
CAB Suspends Proposed Rate Increases 


scribe the lawful fares and provisions” 
E of such fares 
order implies levels suggested so far are too high. — Of the tariffs filed, four carriers—Capi 
tal, United, Northwest and Western 
By L. L. Doty filed for a 4% increase plus 
tional $1 on each ticket. American filed 


Washington—Civil Aeronautics Board issued a tariff suspension order — for an increase of 4% on all fares plus 


last week and brought to a halt a confused flurry of widely-different fare $1 per ticket except where existing first 


class fares are now more than one-third 
} 


va lv hinted it lv t } te b t ? than coach fares 
aguely hinted it was ready to consider rate boosts : 
2 stern and National filed for 


The announcement gave no clue as to the level of rate hikes the Board — jycregg, plus $1 per ticket. Del 





Board action halts filing of widely-varied fares; 


increases filed by trunklines in response to an earlier Board announcement that 


. ' 
would accept other than to state that the fair over all rate of return for the | only a $1 per ticket increas 


trunkline industry has been set at “approximately 10.50" (AW May 9, p. 46 ontinental asked for a straight 
had he-boat hike. Braniff filed 


Northeast for a 5 n 


> . tht rnretat r 9 < * | © ? 
evoked eight different interpretations from the 12 trunklines in filings for plus $2 per ticket. Trans World 


across-the-board above cur rlines asked for a 10% ine 


Bv the middle of late last week, the obscurdv worded announcement 


rate increases ranging from $1 per ticket y reas 
rent fares Wh si Ww 
The Board’s latest order ispend Tar } latest announcement, at Airlines ant 


the first four of these tariffs to be file made on Apr failed establis or more than two ve 
but gave assurances that a decision ona_ evel, a final decisio ucl have been calling for a_ fare 
fare level will be announced prompth level alr vy has | delay ur that would 
It implied, } tl the proposed Or ; . run four lieve to | 
fares filed at the time the ordet vears and ull r sil n investment and permit them 
ued were significantly higher than th iner’s initial ision was issued nderwrite the some $3 
rate level the Board had in mit une 1, | ae ne cqufpment program 

As of late last week, most observer cording to der, tl vard will = det y. To support its fil 
felt that a Board announcement finall review proj Is of al rrict irlin ubmitted a letter to the Board 
setting a fare level was imminent bu will then a1 I i hich it noted that the 
+} 


give them what 
” an idequate rate of return 


LOWEVCT iat 


were concerned that anv increase estab will rmit yme effecti [ return the trunklines aver 


lished would f far short of it r 30, the date curt ir Xpi ec) 57 and 1959 was onlv shg 


i 
requirements. In its order suspet ig he order fit will in I e 5 interest rate American 


ba 
the tariffs, the Board warned th investigation determine at pI \ paving on its long-term loans cov- 


no inference should be drawn ering the purchase of jet equipment 





is to whether the Board will or will no nerican emphasized that airlines 
permit a further g i re n far : ive been operating in recent irs 
it this time.” PanAm, Austrian Pact far below the 10.5% “over-all fair rate 
Phe suspension ord v th New York—Pan American World Air return which the Board ha 
was not unexpected iff filing re ound ‘ st be given the 
n inevitable result 
ment, and a broad range of 
rate increases by the airline 


pected because antitrust law 


wavs has entered into an agreement with . ~ | 
1 irl rorer 
Austrian Airlines whereby the American n The airline noted 
m of the fare increa 


American—4% plu 
ket—would add som 


carrier will provide commercial, tech 
nical and operational advice and provide 
: personnel to assist m operating the air 
carriers from collaborating with ay 
other in working out tariff 1. tl 4 


industry carnings, of 


eRe wal 
: : draft agreement has been signed investment 
Board was forced to suspend su: wigh predi 


‘ but necessary approval of the Austrian 


could not app Council of Ministers is still pending. It sori cement in caring 
different set of rates for airline 


ing with one another on 


since it logicalh 
mn HO de spite } 


lion net proht for 


is, however, expected to be obtained 


shortly and Pan American personnel 
+ ste 
rorrte already are scheduled to report to 
ined 12 trunklines for 1960 

Unknown Factor \ustria ie Se alin 

Uni ¢ Austrian Airlines began scheduled op MN 

V TOT 1S \ <- Vi 

BxBOWN fa r! eration in 1957, after considerable or uM 


cided against setting 
when the announcement was ori 
made, which reportedly was don 


ganizational difficulties. It has encoun 


- t of so S40 lhio 
tered financial troubles and recently ment of me 1) million 


on debt, only $18 million 
ft for equity holder 
investment of $670 million 
busine it the end of 1959. 1 
uming no increase in the net in- 


mag! ; received a second round of government 
yt the ur mous § ort of the ) 
out the unanimou upport of the B backed stop-gap credit 
members Pan 

The announcement of a 
crease in February, 1958, « 
standards which permitted all carric tment rate base over its amount at 

> > Y > 1 =n oO OC ( . 
file for the same fare increase wi count 837 turboprops. ic end of 1959 for 1960 the rate 
48 hr. after the release was issued f return on investment would amount 


American will not comment, but 
a stock arrangement is understood to be 
included in the deal. The Austrian car 
rier recently bought six Vickers Vis 


r 
1 


t 
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prewed value of aiffine stocks as an “DUS- Ll ype’ Service Requested 


indication that the financial community 

has become aware of the disappoint- T \ OF ni 

ing earnings of the airline industry. On New York-\\ ashington Route 
It stated that, as of May 10, common 


stocks of the domestic trunklines had By Robert H. Cook Allegheny. Comparative times for 


. > Y j . SF oe ~ 
— hs e yong Oo M ground transportation are 7 hr. 3 min. 
‘apital—below their 1959 highs. Av- -—? hee 53 
a decline for the i both Washington—Allegheny Airlin ya Oe oe ee oe ee eee 
‘ 7 g ‘ he ¢ ‘ hr 0) : , . NY » 
American and New York Stock Ex.  ™aking a strong bid to provide th 10 min. by bus, Allegheny figures 


change listings was 45% 

Most airline stock market prices had 
fallen below their book value, the air- 
line found, and stocks of seven carriers 

Capital, Continental, Delta, Eastern, 
National, Northwest and TWA—were 
discounted to sell 25% or more under 
book value 

The airline said in its letter that 
debt ratios of the trunk airlines have 
climbed sharply in recent years because 
of heavy borrowings covering the pur 


chase of jet equipment. Ratio of long In a statement of tentative p ; ased by 39% ha ores 
term debt for the industry to total Board attorneys urged a new > eee Oy <r ee ee 
at «mental “no frill” service at far ionths for a combined total of 78,74 
a 


New York ussengers carried by both airlines 


“bus type” commuter service betv indicate. 
New York and Washington as a log Although Allegheny competes with 
expansion of its current no-reservatior rans World Airlines over the route, 
flights in the Philadelphia-Pitts! ommuter service has succeeded in gen- 
masket exes crating a greater passenger volume for 
Need for the new, low-cost both carriers during the past six month 
was emphasized by the airline tt period, the Allegheny filing said 
neys last week in filings with th Figures submitted by the local-serv- 
Acronautics Board which closely f e airline to CAB show that, out of a 
recommendations made earlier by \] total of 23,571 nonstop passengers car- 
attorneys in the New York Short H ried on the route by Allegheny, 32% 
Coach Investigation traveled on the new no-reservation serv- 
- e. Local traffic carried in the period 


capital has increased from 28.3% 
the end of 1955 to 52.1% in 1959 present coach levels for the 


‘ 9 ite 9 that 
with, American said, “indications that Washington rovte. Noting th : 
it will rise still further by the end of Board is still gathering informat Opposed Service 


1960." the available rail service betwe: t Noting that, although TWA first op- 
two cities, the attorneys proposed t sed the service, Allegheny pointed 
Additional Financing CAB begin an investigation of tl it the trunk carrier inaugurated its 
nomic need for the economy flight vn no-reservation plan after CAB ap- 
ind determine if an airline shor roved the local-service carrier's plans. 
certificated to provide the service. H Rather than depressing the traffic vol- 
of the airline industry but it doubted igs on the coach case, which | me, Allegheny said the new service 
that this could be achieved in the face 0 May 2, have been recessed but boosted TW4A'’s trafic share in the 
of securities that continued to sell at Scheduled to resume on June 2 Philadelphia-Pittsburgh market from 
depressed prices First m by Allegheny to m 6,291 passengers between October, 
American noted that the initial de no fil” service into the New /58, and March, 1959, to a high of 
cision of the CAB examiner in the ‘Short-haul market has been t 8,122 for the six months during 
General Passenger Fare Investigation in solidate its request asking rem ' hich both airlines have provided the 
Mav, 1959, recommended an imme present nonstop restnction on the } v-cost service 
diate increase in passenger rates of S] York-Washington route with it \s_of last weck, Allegheny had car- 
h further adjust ition in coach service investigat d 36,355 passengers on its present 
In support of its proposal, All mmuter service, with an over-all load 
contends that, while trunk carrier factor in May exceeding 60% and one 
provide coach service over th flight attaining 82%. Of the total 


he 


American said additional financing 
the industry will call for a material 
trengthening of the equity position 


per ticket, with su 
ments as proved necessary by exper 
ence. It said this decision was based 
upon a calculated average return of 


» 0 . re ’ ll. ODDO a . Y + SIT 
Sf during the five-year period, 1954 route, they a general pp engers carried on the route since t 


1958, and on a projected operating special economy flights that might v service began, 11,809 have used 
profit of SISO millon for 1959 ult in lower fares on the ground t t no-reservation service, which repre- 
for 1959, they are economically unfeasibl nts a doubling of such passengers Cart- 
Noting that the New York-Wa d as compared with ticket sales of last 
ton market generates an aver t October 
+ ora ¢ return on investment 2,000 local | ngers lay an Monthly rate of no-reservations pas- 
<0) ided the airlin i of ngers by the airline is now bevond 
"715,000 lo | gers il ) a month on the route, and Alle- 
legheny maintains that the trunk heny expects this volume to climb to 
+ 


Delta B80 Accident riers cannot afford lower econom: 10 by the end of this vear 


because they operate the rout Alleghenv’s annual report, which em- 
same manner they handle a long asized its new Boston-Washington 


Actual operating profit 
American said, turned out to be onls 


$59 million—$121 million less than 





Washington—Delta Air Lines Convair 


880 turbojet transport crashed on takeoff “PP 
egment, complete with reservat ute as one of the “richest, most pro- 


ervice and all customary ¢ tive testbeds for the concept.” 
handling service ws that the airline increased its com- 

licket fares for Allegheny’s 2¢ rcial revenues by 21% in 1959 and 
Philadelphia-Pittsburgh flight red a small profit of $16,264 out of 
$20.85 first-class. onlv $13 for th total revenues of $11.3 million, includ- 


during a training flight at Atlanta last . 
week, killing ail four crew members 
aboard. As of late last week, neither the 
airline nor Federal Aviation Agency in- 
vestigators had determined possible cause 
of the accident. With four of 10 880s 
on order on hand, Delta was forced to 
postpone an 880 flight scheduled for in- 
auguration yesterday between Dallas and 
Atlanta until sometime next month. 


reservation service, as compared t ig subsidy payments of $3.4 million 
one-way rail coach fares of $15.7 Expenses for the airline climbed $2 
Flight times are | hr. 6 min. for t iillion last year. Increase was attnb 


prop Convair 540s, 1 hr. 25 min. { uted to added costs in flying opera- 
the piston-engine 440, according to tions and maintenance 











AVIATION WEEK, May 30, 1960 39 











8b totems 


CAMERON FORGINGS 
IN THE SOLAR 
SATURN* ENGINE 


Solar Aircraft Comp: 100 H.P. 


Saturn Industrial Gas Turbine Engine 


‘ 


weighs about 1,000 pounds 
unusually efficient performance is set- 
ting new standards in new applications 
for the up and coming gas turbine 
Increased reliability and versatility in 
gas turbines required something new 
in forging performance. That’s why 


Solar called on Cameron for all the 


rotating forgings in the Saturt 


ey 


jet and turbo jet forged 
from Cameron had 
high in forming 
refinement. Proper 

ated temperatures consist 
pecifications, often a 

Ihe Cameron forged 

ne components attest once 


to the high quality and favor 


ble properties which have become a 


f 


n forging history 


ilty with us. Cameron perfected 


processes have no exact counterpart 


Ten years of steady 


ccess have supplied us with a wealth 


case histories and technical refine- 


it. If you design, specify, or pur- 





rrous forgings for demanding 


(exotic metals, extreme 
), in conventional or 
from a few pounds to 


ist write, 


IRON WORKS, INC. 


au 


CTS DIVISION 


Houston 1, Texas 





AB noted that Pan American records 


CAB Blames Truek Beam Crack yee that a “snubber” bolt failure on 


For 707 Landing Gear Failure 


Washington—In-flight loss of two 
wheels from the left main landing gear 
of a Pan American World Airways 
Boeing 707 turbojet transport on take 
off from New York International Air 
port last July 12 (AW July 20, 1959 
». 34) has been traced to a crack in the 
urcraft’s forward truck beam assembly 
by Civil Acronautics Board 
| 


investiga 


An accident report by CAB last week 
id failure of Pan American mechanics 
to properly replace a bolt designed to 
liouat the vertical oscillation of the land- 
ing gear truck beam during takeoff and 
landing caused the initial crack 

Che Board added that the 
tal failure hastened by 
unequal braking on the wheels during 


report 
was further 


gear retraction 

At the same time, CAB upheld the 
ictions of the Port of New York Au 
thority and the New York fire and po- 
hee departments in handling record 
crowds watching at the airport as the 
uircraft circled the airport burning off 
fucl 
Public broadcasts of the turbojct’s 
plight, CAB said, produced a_ trafhe 
yim that clogged all access roads to the 
Authority fire workers 
1 hose on a crowd 


airport, and Port 
were forced to turn 
of approximately 600 curious spectators 


who milled around the aircraft after its 
successful landing 

Although the National Assn. of 
Broadcasters has agreed to make specifi 
requests of their that 
nd television newscasts of emergencies 
try and avoid prompting anything that 

iuthorities, Board 
intend to study this 


members radio 


might hamper the 
members said. ther 
problem further 

Retracing the 
CAB said the was first re 
ported at approximately § 37 
in Idlewild controller reported 
witnessing the wheels drop from Pan 
American’s Flight 102 which had just 
taken off for London with 102 passen 

ind a crew of 11 aboard. Advised 

of the incident, the aircraft circled the 
irea at a low altitude for about one 
hour, during which time Port Authority 
personnel recovered the missing geat 
from shallow water in the bay at th 
nd of the runway 

In answct to ( apt Edward | Som 
mers request, the last 3,000 ft. of run- 
way 13R was covered with foam in 
preparation for an emergency landing 
During the time necessary for this task, 
the disabled aircraft continued to circle 
to burn off fuel as a means of reducing 
the fire hazard and attaining a lighter 
landing weight 


four-hour emergency, 
wheel los: 
p.m 


M he 1 
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this 


days 
Two 


aircraft had occurred five 
earlier on a takeoff from Boston 
lavs later in Paris, attachment bolts for 
this part sheared off and were replaced 
lollowing the completion of f vith temporary bolts. On completion 
ing operations at approximately | f a continuing flight, it was found that 
p.m., Capt. Sommers made hi the temporary bolts also had sheared 
proach and touched down within ¢ ff, and the snubber assembly was re- 
first ‘,000 ft. of runway, with the wed and the aircraft flown to Idle- 
main gear. Spoilers were raised im ld where the same snubber assembly 
itely on contact and, as the left replaced 
and wheels contact, f Board members noted that the air- 
reverse thrust was nitt raft’s landing gear design is such that 
the aircraft to t could only suffer this type of crack 
course until the full weight settle mage if the snubber unit is removed 
the left gear and the left strut broken from one of its fittings. In 
to drag on the runway, the accide case of Flight 102, the forward 
beam could have been damaged 


made 
applied, peri 


nose 


remain on i 


port said. Application of th t truck 
brake held the transport on the 
and it came to a stop approxin 
1,200 ft. from the foamed area 


Examining the landing geat 


iring the flight from Boston after the 
ibber failed or on the later flight 
vhen the unit was removed, the Board 


Capital Executive Shifts Continue 


Washington—Capital Airlin \eanwhile, Capital last week asked 
week again realigned its manag Vickers-Armstrongs for a further delay 
nother t the foreclosure proceedings to give 
ong-range progran t revised management sufficient time 

work out a plan which, the directors 
feel, will give the airline an opportunity 

ettle the $33 million account due 
British note-holders on the unpaid bal- 

f loans covering the purchase of 
et of 60 Viscount turboprop trans- 
Vickers-Arm- 


structure in move 
launching a 
signed to strengthen its financial 
tion so that it will eventually 
tive to merger considerations 

Under the revamped manag: 
David H. Baker, president of ¢ 
since 1957, remains in that 
but James B. Franklin resigns as 
vice president for operations an 
return to active flight duty a ” 
Earlier, Thomas D. Neelands, ]1 
investment | named 
man of the board with full po 
direct the airline’s long-range fit 
policies (AW May 23, p. 38 

Che latest management chang tion 
ceded by three davs the deadline 
last week when Capital was requir 


he ++ 


; 


po t ri 
rts manufactured by 
trongs 
Here are the management changes 
h the carrier has made in the past 
weeks 
*¢ Thomas D. Neelands fills the post of 
rd chairman left vacant when George 
R. Hann declined to stand for re-elec- 
Remainder of the board remains 
ime. Arthur F. Kroeger was elected 
rman of the executive committee, a 
inswer a foreclosure suit brought aga tion formerly held by Charles H. 
it in a New York federal court by \ Murchison 
ers-Armstrongs (AW May 9, p. 39 e Marvin Whitlock was named senior 
Chey also brought charges fron president for operations and main- 
Capital Shareholders Assn., a stockh tenance to take over direction of all 
bi tivities, previously shared with J. B 
ployes of the that th l'ranklin, in these two departments. He 
management change is a “smoke scr¢ ll be assisted by R. W. Hardesty— 
ind “an effort to confuse the publi president for operations. 
the real issue—the board of ¢ John H. Mahoney, former vice presi- 
rectors.” The group, headed bi nt-marketing, was named vice presi- 
Capital pilot Charles E. Beatley, J nt-corporate affairs He replaces 
idded: ““There is a new chairman t Haves Dever who becomes vice presi- 
the full complement of old fac: nt-public relations 
there.” ® Read Chalfant, former vice president- 
The employe group plans to b les, was named vice president and as- 
1 common stock proxy solicitation t tant to the president. He will main 
week calling for a special emerg | liaison between all departments and 
meeting of all stockholders. At president's office. John B. Ander- 
time, the employes will present t! will replace Chalfant as assistant 
own slate of directors which, they f president for sales. Andersen was 
will put the carrier back on sound rmer director of public relations for 


erating and financial grounds company. 


1 
MANKCT was 


crs protective group organized 


uirline, 


oid 
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YOUR ROYAL COACHMAN JET AWAITS! 


Low cost jet service to Los Angeles, San Francisco, New York, 
Chicago, Detroit, Washington, Boston, Dallas, Ft. Worth 


Chicago-Los Angeles or San Francisco, $88.30. All 
fares plus tax. 


You’ll save time when you fly American Airlines’ 707 
Jet Flagships! New York is only 5 hours 5 minutes 
away from Los Angeles, for instance! 

You’ll save money when you fly Royal Coachman 
—American’s economy jet service. For ten little dol- 
lars more than regular transcontinental coach flights, 
you can go Royal Coachman jet. Here are some 
sample fares: between San Francisco or Los Angeles 
and New York, $115.50; New York-Dallas, $73.55; 


You ride in deep, roomy seats. Two trained stew- 
ardesses serve you constantly. Enjoy magnificent 
complimentary meals (like beef cooked in wine), 
special baggage system for faster délivery—and fly 
on the world’s most proven jetliner—the 707. 

For reservations, see your Travel Agent or call 
American Airlines—/irst choice of experienced travelers. 


CALL AMERICAN AIRLINES~- 


AMERICA’S LEADING AIRLINE 





Examiners Debate CAB Reorganization 


By Robert H. Cook 


Washington—Theoretical blueprint 
on means of streamlining Civil Acro 
nautics Board procedures are mounting 
in the wake of last vear’s criticism of 
the Board by former member Louis J 
Hector AW sept 21, p 36 

st critique of the Hector recom 
ons, Which were thoroughly de 
inced by CAB attornevs, was made 

CAB Examiner Paul N. Pfeiffer 

While condemning the Hector pro- 
posal that CAB’s major functions be 
transferred ¢ ther government wen 

and courts as the “wrong way 
illed for “more. rather than 

tion by the Board and 
means of shortening 


rocedures and accclera 


' 
CTOS 10n poll of the Board's 
examiners by Aviation Weex failed 
n unanimous support for Pfeiffer 
itthough there was tacit ITC’ 
n many point f mayor mnpor 
Opinion f the five Board 
m CAB reorganization needs 
in Aviation Week 

np. 38 
views are not 
tho of the CAB 
uggested the fol 
f tt inlining ind 

ength ning Board actions 

e Planning functions should be handled 
ndependent Office of Publi 
| irpose of repr 
rest rather than 


mulation bureau 


1 ALCTICS Vhs 


ld deal with 


hould have 


im favor 

iu counsel 

more active 

duty was per 
unsel as part of 
Counsel office 
hev did not be 
would offer ani 


vstem under 


© Hearing processes, pa lariv incom 
shicated ono in be ex 


) having rather than on 


msidered in the 
l'o further reduce the 
rd, Pfeiffer favors short 


cning and closing statements by at 


| 
| 
pre-hearing rel n order to nat 
f 


' 
torneys as a substitute for testimony 
by poli witnesses who, he savs, “al 


most without exception, give rise to 
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voluminous, usually fruitles policy witnesses when necessary and 


amination.” Such practice, he that one such conference is sufficient 
would serve to state the theor but that the time element needed to 
case without creating an opp t omplete a hearing could be reduced 
for cross examination After t "vy permitting the Board to issue a show 
clusion of the hearing, Pfeift ause order spelling out the geographical 
both parti ould then submit ea to be considered in the entire cas 
posed findings of fact with suy nd the selection or carriers qualified to 
briefs for adoptiot reject take part in the hearing. Issuance of 
CXaAMmMInNCT a mcans oO | { ich in order could be made by the 
reparation initial d Bureau of Air Operations, he said 

[his particular proposal di ¢ kxaminers, properly equipped and 
upport from r Board e taffed, should be authorized to | 
polled who ad ith on all interlocutory motions wit 


hold two ot we pre-conferet ich questions as who should be per- 


i 


dd 


5 
! 
i 


ngs already eld | x itted to intervene in the case. Scop¢ 
who make indi lc mina f the issues should be initially deter- 
this matter , on ined by the assigned examiner 
ontended, should not requir Pfeiffer said that procedural steps in 
hearing conferen any cases are often postponed in 
for climinatior *S¢ led finitely because existing rules require 
testimony in favor he open Board members to pass on purely inter 
losing emet sted by Pf utory matters 
ind too of On this question, other examine: 
cl id conflicti iewpoints, with thos 
) agreement urging that they be “give 


ng 


ore room for independent thought 
One of the major hindrances cited to 


caring progress was that examiners are 
St 5 


I; 
TY INC. 








Helicopter Society Honors President Eisenhower 


President Eisenhower was presented a ¢ in recognition of his extensive use of helicop 
ters by the American Helicopter Society at its annual meeting in Washington, D. C.., 
shortly before the chief executive left Paris and the summit crisis. Presenting the 
award are Ralph P. Alex, (center), out g president of AHS and chief of components 
design for Sikorsky Aircraft Division ted Aircraft Corp., and Charles H. Kaman, 
AHS awards chairman and president of | m Aircraft Corp. President of the society for 


the coming year is Lee §. Johnson, g nanager of Sikorsky. 
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The Republic F-105D streaks to a new world speed record... 


powered by a Pratt & Whitney Aircraft J-75 jet engine 


On December | 1959. the public F-105D fighter-bomber The jet engine that pow the F-105D is the Pratt & Whitney 
F | over the ve Desert at 38.000 feet. The course was Aircraft J-75 ime er 


! c ais powers Convair's F-106 
1 62.4 mile ci a ten ture of 63 degrees belov ill- weather 


win 
terceptor vhich recently set a new world’s 
zero, the Air Forc 105 vhipped tl igh the closed-cours« straight-away record. Over the years, the Pratt & Whitney 
flight to establish a new world’s record of Ma +% ) Aircraft J-S7 and J-75 jet engines have broken 
Its high anced ronic dal ind associated equit virtually very Major flight record 
ment, enable the 5 to perform missions at twice the 
speed of soun ess of visibility, ceilings, or target PRATT & WHITNEY AIRCRAFT 
conditions. Its sp d power ma ( ( StL Vversa- East Hartford, Connecticut 


tile aircraft in history. A DIVISION OF UNITED AIRCR 
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often forced to wait for CAB consolida- finding of facts by the Board a tions. Pfeiffer compared this proposal 
tion orders in area route cases before — tical safeguard or double check or to the U. S. Circuit Court of Appeals 
they can continue with their cases. _ tails for the District of Columbia which has 
“We can’t even set exhibit dates,” one ¢ Opinion writing could best be nine judges who often sit in panels of 
examiner complained, without first plished under the personal super three. Only matters of industry-wide 
knowing the full scope of the proceed- of an agency member assigned to that mportance, such as the General Pas- 
ing. He estimated that this loss of time duty by the chairman, Pfeiffer enger Fare Case and the Large Irregu- 
while awaiting CAB consolidation Assistants would brief the membe lar Air Carrier Investigation, should re- 
orcers often accounts for delavs of as the case prior to oral argument an quire the vote of the entire CAB, he 
long as cight months before the ex- would prepare the initial draft of a ! iid. Pfeiffer added that the situation 
aminer can issue an initial decision. decision under the member's p is comparative to the “rare times” when 
(hose opposing this principle did so direction. Such a practice, the exa the Circuit Court of Appeals sits in full 
on grounds that issuance of such orders said, would give greater assuran t trength 
is more properly the policy determining — ease participants that agency m« Most of the examiners questioned 
function of the full CAB have a personal familiarity wit! vere in favor of this idea and noted 
¢ Findings of fact by the examiner record and the importance of the { that the many tasks required of Board 
should be final unless proven erroneous result members tend to “dilute” their time. 
on the basis of the entire record Most examiners interviewed f As a group, they generally favored a 
Pfeiffer points out that the Administra little value in this suggestion even-member Board with members be- 
tive Procedures Act now requires ecmed to think the present syst ing permitted to specialize in duties 
agencies to refind the fact originally practical. Their comments ranged f ich as bilateral negotiations, economic 
found by the examiner. The examiner, observations that the idea present nd safety hearings. Some pointed out 
he added, is “the only impartial person advantage and could possibly | that a similar system is used by the In- 
who has both heard and observed the than the present method of terstate Commerce Commission but 
witnesses and studied the entire rec writing by a specialized staff wl that the vast complexity of transporta- 
ord.” Pfeiffer also believes that such _ bases its findings on the case recor tion work regulated by this agency 
refindings are done by an opinion wnter testimony. The minority feel that B = makes an 1]-member commission a mat- 
who must “work with a cold record’ members should be personally resj ter of practical necessity. 
since he neither heard nor observed the _ ible for any opinions they sign and ¢ Terms of agency members should be 
witnesses that dissenting opinions are it least 10 years, with possible appoint- 
Opinion on this issue also was di- the personal work of Board mem! ment for life and rotation duty among 
vided, with many examiners pointing  ¢ Final decision making also » ther regulatory agencies. Salaries of 
out that, while CAB has the authority expedited by expanding agence the members should be increased so 
to refind facts, it can, and often has in _ bership to avoid the problems of obt that the combination of salary and posi- 
the past, adopted those submitted by ing a quorum due to other funct tion security would offset any need to 
the examiner. Several agreed with such as participation in internat | leave the government for private em- 
Pfeiffer, but others considered the re- route negotiations and industry loyment 





CAB Merger Decisions 
Proposed merger between TWA and Northeast Airlines (AW May 23, p. 38) has again revised speculation us to how far the 
Civil Acronautics Board will go in realigning route structures and services of the domestic airline industry by backing of proposed 
mergers between carriers. The following table compiled by Aviation Week from CAB records shows that since 1943 the Board has 
reacted favorably to major proposals which have had a decided effect on competition within the industry and suggests that, unless 
the Board's policy on mergers undergoes a drastic change, proposed future mergers that will benefit the industry’s economy may get a 


cordial recept ion. 


Date Filed Airlines Involved Approved Denied or 
Dismissed 

October, 1943 Western Airlines-Inland Airways May, 1944 

June, 1944 Braniff Airways-Frontier Airlines March, 1946 

October, 1945 American Airlines-Mid-Continent Airlines September, 1946 

December, 1945 Capital Airlines-Northeast Airlines August, 1947 

May, 1948 Northeast Airlines-Wiggins Airways December, 1951 

July, 1949 Monarch Air Lines-Arizona Airways April, 1950 

September, 1949 Monarch Air Lines-Challenger Airlines*® December, 1949 

December, 1948 Pan American Airways-American Overseas Airlines July, 1950 

April, 1950 Southwest Airways-West Coast Airlines December, 1949 

May, 1950 Mid-Continent Airlines-Parks Airways July, 1950 

October, 1950 Continental Air Lines-Mid-West Airlines December, 1951 

December, 1951 West Coast Airlines-Empire Airways June, 1952 

January, 1952 National Airlines-Colonial Airlines Dismissed 

January, 1952 Braniff Airways-Mid-West-Continent Airlines May, 1952 

February, 1952 Northwest Airlines-Capital Airlines June, 1952 

April, 1952 Delta Air Lines-Chicago & Southern Air Lines December, 1952 

July, 1952 Eastern Air Lines-Colonial Airlines January, 1956 

October, 1952 North Central Airlines-Lake Central Airlines January, 1957 

December, 1953 Continental Air Lines-Pioneer Air Lines December, 1954 

May, 1956 Mackey Airlines-Midget Aviation Corp. October, 1956 

* Consolidated into Frontier Airlines. 
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Washington—F ollowing is 
urline officers’ and directors’ 
bonuses and indirect compensat 
penses and stock holdings for t 
ending Dec. 31, 1959, as rey 
the Civil Aeronautics Board 


National Airlines, Ine G. T. Baker 
dent and r $54,000 salary, $ 
i 19.47 
Bassage, 
» $ 
nensat 
Brawner 


1 dire 


es and * 
Caldwell 
00 salary. $ 


neat r g 


RK. 8S. Grant, ass 
A. G. Hardy 


Johnson 


W. Paul, 
s 


® 


Sharp 


Stanley, 

ffice 11/6 

W. Sternberg, senior 

tlice 2/31/55 $24.00 sa 
H. B. Taylor 


Wieland, 


pen 
Gi. W. Gibbs, dr 

MeDonald, $f ¢ ‘ ! ¢ 
’ r t A G Me Neese dr 


Pr. K. Seott x Dense 
t t DD. K. Topping 
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nd 2,474 share f ne t J A 4. W. Austin, pre 


Waterman, $600 expenses and + share f ' o-,010 expe 
n on s ' B. Winters, $450 x penses Daniels 
, | ad 


ndered d ‘ Denning & Wohl- 
stetter ser es $6,544 John W 
Cross, legal s: es, $48.65 Scott, MeCar 
thy, Preston, Steel & Gilleland egal s 
$38.9 Gotch & Crawford 
es, $16 1; Ernat & Ernst z 
t 84; dohns Hopkins Univer 
sity ‘ i er es, $9,054 Communica 
tions Counselors Ine put t 
g 1,31 Wenchell, Schulman & Manning $ i 
re rvice x Market Planning i" Heard 
Corp pub re tior $1i Cravath $ ) 
Swain & Moore co 4 me ‘ ; ' K Hu Kerr 


Investigators Inc., inag ‘ ‘ 
t se ‘ Metropolitan Life tnsuer 

ance Co i r tant ; , 

Alexander & Alexander ictua 

$7, Haskins & Sells 


: O00 
Northeast Airlines, Ine 


lir 


DH-121 Nose Section Is Tested in Water Tank 


British Airco DH-121 nose section is subjected to static and fatigue pressure testing in a 
water tank at the de Havilland plant at Hatfield, England. When this photo was taken the 
nose section had just been under a pressure of 11 psi., which is one and one-third times 
the normal operating cabin pressure \ test is now in progress in which the section is 
subjected to stresses equivalent to 40,000 flights of 14 hr. duration, equal to 60,000 fiving 


hours or about 20 vears of service. 


AVIATION WEEK, May 30, 1960 





$684 expenses and no stock; D. W. H. Me- president-marketing $29,400 i lary and 1,226 shares of common stock; 
Kinnon, vice president-maintenance & engi shares of ymmon stock and 314 4. Johnston, director, $3,200 salary and 
neering (left office 2/6/59), $12,304 salary common stock in name of other V 006 shares of common stock; J. J. Mitchell, 
(includes salary for entire year), $28 ex Ruddick, vice president and assistar director, $3,300 salary and 5,006 shares of 
penses and no stock: W. W. Melts, assistant president, $20,000 salary and 4 sl ymmon stock A. Nielson, director, $3,600 
vice president-production $12,000 salary common stock; J. E. Moore, ! ilar and 789 shares of 
$128 expenses and 100 shares of common traffic, $25,000 salary and 54 V. Stouffer, director, $2,100 salary and 
stock common stock w. C. Mentzer, vice hares of common stock 
M. H. Offutt, 111, assistant vice president- dent-engineering, $35,500 lary and Following firms were paid for services 
manager of general sales (entered office 10 shares of common stock endered during 1959 Arthur Andersen & 
12/59), $12,000 salary, $7,060 expenses and H. J. Merchant, vice president-sale Co audit and related, $54,867 John C. 
no stock .. O. Schroeder, vice president auger, $26,500 salary, and no st Bowers Co., property management services, 
technical services (entered office 4/7/59) O'Leary, vice president-purchasir $14,444 Ragnar Benson, Inc., architecture 
$18.365 salary, no expenses and 200 shares stores, $26,500 salary and 461 ! nd engineering, $40,247; Brobeck, Pheleger 
f common stock A. S. Walker, Jr., vice common stock ~z <¢ Meenan, ‘ & Harrison, lecal 315 B. M. Doolin, 
president-ground operations, $14,400 salary dent-facilities and propertie $21.4 rport consulting sé ice, $9,000: Edwin A. 
$499 expenses and no stock; H. F. Zimmer- and 600 shares f mmon stock Francis, architecture, $74,730; Haight, Gar- 
man, $14,000 salary, $19 expenses and no Mason, vice resident-employe ner, Poor and Havens, legal, $6,641; John 
stock $26,000 salary and 141 share f I Hunter, architecture and engineering 
Following directors were not paid a sal stock; T. Lee, dr., vice president- $5,980; Hardin, Hess & Eder, legal, $10,363; 
ary 4. Cochran, $200 expenses and 1,000 ind training (retired 1/1/60) l Raymond Loewy Associates, designing serv- 
shares of common stock; P. F. Collins, $300 ind no stock: L. F. Hampel, e pr es, $72,943: Leubet & Glynn, architecture 
expenses and 100 shares of common stock business research, $20,600 sal: . ind engineering, $10,248: Mayer, Friedlick, 
4. Ff Fitzgerald, $5300 expenses and 500 shares of common stock ‘ Spless, Tierney, Brown & Platt, legal, 
shares of « t n stock Hu. EF. Foley, clerk vice president n « Y o indus $316.313 
of the cor mn no expenses and 9%$00 gineering, $21 7 ls ne 5 MeAfee, Hanning, Newcomer & Hazlett, 
shares of common stock; R. Iremescu, $450 common stock egal, $5,822 George H. Miehls, architec- 
expenses and no stock A. G. MeMenimen, M. C. Ansorge, director, $3.40 : ire $234.559 Marris, Nichols, Aracht & 
$450 expenses and 300 shares of common 940 shares of common stock j . Tonnell, legal, $6,584; George P. Nixon & 
. k: D. A. Stretch, chairman of the board ger, director, $3,400 salary and 2,( Co legal, $7,500 James Francis Rielly, 
50 expenses and no stock; E. L. Vidal, of mmon stock H. T. Brown gal, $35,000; John R. Steelman, economic 
expense und 13,000 shares of common } salary nd 352 shar f nsultant, $12,000 Paul R. Reddy, archi- 
Pr. Whittemore, $259 expenses stock: G. Cowles, d or ) sa ture, $14,107; Skidmore, Owings & Mer- 
ires of common stock 9.65 hares of common stock rt rill architecture $159,138; Harold L. 
rms were paid for services lire r, $3.20 ary and , Sleight, architecture, $18,297; Trippet, Yoa- 
4. Walter Thompson : » stocl ’. Gleed, rect kum, Stearns & Ballantyne, legal, $7,927; 
Ce., | tising | 632 Connell Price wlar 5 ¢ of mor Woodford & Bernard, architecture, $8,946; 
& Co., actuartle 1] ‘7? . Ray Smith & As«- ‘ mmon Young, Richardson & Carleton, architecture, 
seciates, publi na, $7,257.60 Foley Hoffman, rect $14,681 
Heag & Elliot. lega $90.443.7 Walton 
Lantafl, Schroeder, Atkins, Larson & Wahl 


. a 
56. Lybrand, Ross Brothers & Atl: t > R H b Vi > k 
‘aditors, $15.775; Gus w. LSALEANTITIC OULTE | ergers oreseen 
Campbell & Associates, personnel consult 
ants. $6.105.51 ' , 
United Air Lines (carrier did no New York—There are too man Service frills, de spite some arguments 
bonuses, indirect compensation or expens icrs on the North Atlantic, to the contrary, are not a dominating 
Ww A. Patterson, pre lent and dire o ’ f 5 } 

$100.000 salar 109 ‘ - is te d mergers ( factor in operational costs, amounting 


ommon to 


“ shares of 


f non ste iccording to Ajir-India Internat to perhaps 5%, Tata said. Even ac- 


a Herlihy, senior vice Chairman J. R. D fing the fact that some carriers Op- 


and maintenance 


1d 2,555 shares o The Indian airline tl t ite inefficiently, he added, the more 


rane “ys 1ugurated its first service to tl ient carriers with good load factors 


1 2032 shares of States with thrice-weckly B } til] ow small pr . and so unwar- 
Johnson, senior vice 0 « dul I ire I ief factor in 

relations and 

. shares 
mstellation serv- 

president-flight 


Boy yt igainst Aerflot’s 


Harkes, senior v lespite the plethora irlis jets, Tata said. The two carriers 


perty 


igrcement ind, 


nic expansion rding to itr-India official, his 

. gi Air-India will play ne has to turn revenue over to Aero- 
memory pment riteria flot, meaning Air-India carries more of 
lent-e« ntrols, whether a carricr belongs o t pool's passengers. The Tu-104’s 
and 4.66 r of common per - x lig) + 


MeFriean resis } Aw 


ehare 


time between Bombay and Mos- 


nd 7 hr., he said, against 13 hr. for 
) ’ ure omm atocl clit istoricall the Super Constellation 
* PF. Martin ‘ etar ‘ or t ) ai . > . 


ur 


> ana 1.29 Market Decision 
K Bruno 


ry 


oner or later \ir-India could have entered either 
he believes it pick t Atlantic or Pacific markets with 
new jets, Tata said, but decided on 
former and must “digest” that serv- 
“ before making plans for the Pacific. 
20 ‘alary =e ~ 
asesiinat rafl oH tl led Its leet of four 707-420s will keep busy 
g $2 } the present routes and additional 
ala and ares of common stock . scconnneall VW Lars, } ; 
a tan 4 ’ t a Wil De decided on before 
0.000 § shares of common sto situation might chans il] mat h expansion is undertaken 
is ane — ind success of the airline busin lata predicted an 8-10 year period 
sident-passenger serv mass level far he acknowledg fore supersonic transports appear in 


ind 


— sy eg economic considerations will pr rline service. Subsonic jets then will 
F common stock . . 1 

aenamiammenek lee much chance of marked fare reduct till be needed for backup services, he 
100 salary, 492 shares i the near future. Jets must | 1. The Air-India chairman also re- 


and 274 shares of con : ; 
name of others; 3. M. Hedg- for and more experience with ther rked that his airline has nine Super 


president-flight administration knowledge of their operating cost Constellations “‘for which we are quite 
0 salary and 659 shares of common ed cd ‘ 


name of others: B. B. Gragg, vice be accumulated first, Tata note repared to accept offers 
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UNITED AIR LINES 


chose 


ROLLS-ROYCE 


TURBO JETS 


to power their 


CARAVELLES 


Avon turbo-j ts of from 10,500 to 12,725 | ) 
thrust powe! all the 80 Sud Aviation 
Caravelles now in service with, or on order 
for, 10 airlines, 

The RB. {1 by pass jets of 15,000 lb. take- 
off thrust 1 availabl to powe! later 


( aravcilt 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P.Q. 


ROLLS-ROYCE LIMITED, DERBY, ENGLAND 
AERO ENGINES ° MOTOR CARS . DIESEL AND GASOLINE ENGINES ° NUCLEAR, PROPULSION 


sA9 
40 





SHORTLINES 








> British West Indian Airways reports 
that it carried 215,099 passengers a to- 
tal of 97,244,486 revenue passenger 
miles in 1959—increases of 43% and 
18° respectively over 1958. BWIA 
ilso recently began transatlantic service 
to the Caribbean, with weekly flights 
from London to Barbados and Trinidad 
inl from London to Jamaica, both via 
New York 


> Civil Acronautics Board began oral 
irguments late last week in the St 
Louis-Southeast Service Case. Tran 
World Airlines had been given authorit 
by CAB to fly from St. Louis to point 
in Florida and Georgia and had begun 
this service, stopping at St. Louis on 

ct flights to and from the West 
Coast American Airlines, National 
Airlines, Delta Air Lines and Fastern 
Air Lane petitioned the U.S. Court of 
Appeals to vacate TWA's authorit 
to service the route on direct flight 
ind the court ruled in their favor. ‘The 
Board then issued an order permitting 
I'WA to service the route so long as 
flights were terminated at Nashville or 
St. Lours 


> Eastern, Mackey, National, North 
cast Airlines, Capital, Delta and North 
west Airlines have received Civil Acro 
nautics Board permission to fly mail 
between Ft. Lauderdale and Miami 
Ila., for a period of two vears 


© Trans Caribbean Airways has been 

mnmended by a Civil Acronautics 
Board examiner to receive rights to carn 
mail on a nonsubsidy basis from New 
York to Puerto Rico over the obje 
tions of Eastern Air Lines, Pan Amer 
ican World Airways and Riddle Air 
line The three interveners contend 
that Trans Caribbean docs not need 

id ditional revenue which, they say, 
would be diverted from them, and that 
the service between New York and 
Puerto Rico as now provided by the 
three carriers is adequate 


> Western Air Lines has received ex 
cemption from the Federal Aviation Act 
permitting it to lease an additional 14 
Allison Model 501-D13 turboprop en 
gines and 14 Aecroproducts Model A 
$661 FN-606 Fons from Al-West, 
1 subsidiary of General Motors Corp 
Western had previously leased approxi 
mately 45 Allison turboprop engines 
ind 43 Aecroproducts propellers. Cost 
to Western is $88,950 per engine and 
$23,600 per propeller, which will be 
imortized over a period of five years 
in 20 quarterly installments at 6% 
interest on the unpaid balance 
i 
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AIRLINE OBSERVER 


© Delta Air Lines scheduling program calls for the introduction of either 
Douglas DC-8 or Convair 880 turbojet transports into 18 cities on its sys- 
tem by October. At that time, the airline will be operating a higher per- 
centage of seat miles with turbojet than with piston-engine equipment. 


industry to block avowed attempts 
by rail carriers to acquire other f f transportation. In latest test case, 
\ir Transport Assn. has petit Interstate Commerce Commission 
nh n application of railroads to acquire 

d that railroaders will next move 
icquiring other forms of surface 


> Watch for new moves by thi 


for permission to intervene 
water carrict Airline officia 
to the air transport field if 


t insportation 


> Easter Air Lines has completed major operating policy changes under- 
taken during the past six months. Principal result has been a sharp reduc- 
tion in available seat miles which, in April, produced the highest monthly 
load factor the airline has recorded in 24 years. Customer service depart- 
ment, organized under the direction of Robert Turner, has been fully estab- 
lished in a majority of the carricr Purpose of the new department 
is to free sales organization of procedural and administrative burdens so 
Customer service, according to East- 


tations 


salesmen can concentrate on selling 
em, “delivers the goods sales has s 


© Soviet Premier Nikita Khrusi found a new source of irritation 
in U.S. aerial activity: U.S. j vhich kept him awake during the 
ummit meeting in Paris igh of American jet planes,” he 
uid, “I'm sick of them th t came when a photographer asked 
him why he left the summer h t Ambassador Serge: Vinogradov, 
near Paris’ Orly Field, after ind slept thereafter in the USSR 
I: mbassy in Pari “You knov t the one that flew over our country 
the U. S. espionage plane,” h Then I come to Paris and 
the noise of those American Air t planes taking off and landing at 
Orly Airport, ther ; also the scene of considerable 
jet transport traffic, including Bo ind Douglas DC-8 turbojet trans- 
ports operated by international is well as turbojet Tu-104s flown 
by Aeroflot, the Soviet airlin 


ruined my 


> Sen. Clair Engle (D.-Calif.) has introduced two bills in the Senate to 
ensure that the powers of the Administrator of the Federal Aviation Agency 
are exercised reasonably. Sen. Engle, who locked horms with FAA chief 
E. R. Quesada on several occasions during recent Senate Aviation Subcom- 
mittee hearings, said the purpose of the bills is to establish reasonable safe- 
guards for licensed pilots under the administrator's authority. 


> Pan American W orld Alrwa 

International Airport of using a g 
to cut power after takeoff so ait 
surrounding communities, wheth 


ntinue its program at New York 
dio car to tell turbojet pilots when 
| create a minimum of noise over 
t the airport’s noise regulations are 
tation wagon is manned on a full- 
yperations began. Similar system is 

sits off the end of runway, completes 
5-4-3-2-1 “countdown” to pilot w power at end of countdown. This 
iwoids cutting power back too ich would put aircraft lower over 
community, or too late, which yut aircraft over other settled areas 
of noise performance of its aircraft 
than the Boeing 707-120 in this 


made less stringent. This “Test A 
time basis, as it has been since tu 
used at London Airport. Station 


with higher power. Pan America 
indicate the Boeing 707-320 
respect 


>» MALEV, Hungary’s state-owned airline, expects to double passenger 
trafic during the nation’s second five-year plan—1961-65. The carrier's goal 
is 226,000 passengers in 1965. Hungarian aviation officials estimate that by 
1965, about 70% of the transports arriving in the country from foreign 
points will be turboprop-powered, about 20% will be turbojet aircraft and 
only 10% will be piston-powered. MALEV expects to be operating Russian- 
built 11-18 turboprop transports “shortly.” 














Airline Traffic-March, 1960 
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Total | Over-all 
Freight Revenue Revenue 


Revenue | Passenger Load U.S. Moll | Express 
Ton-Miles Ton-Miles load 


Passengers Miles Factor Ton-Miles Ton-Miles 


(000) Ke Factor % 


DOMESTIC TRUNK 
American 636,660 463,924 
Braniff 187,085 84,947 
Capital 286,637 121,688 
Continental 100,015 62,806 
Delta 272,728 | 153,480 
Eastern 673,272 374,624 
National | 147,498 | 102,927 
Northeast 103, 520 | 48,870 
Northwest | 148,765 111,629 
Trans World 384,159 322,758 
United 531,448 357,042 
Western | 142,442 77,914 


1,909,291 | 1,309,193 | 9,168,701 | 56,803, 825 | 54 
410,640 168,215 650,596 | 9,374,865 43 
538,610 294,399 446,170 | 12,944,289 45 
146,698 111,250 306,664 | 6,593,186 38 
458,556 288,112 333,302 | 16,859,564 49 

1,295,344 515,454 ,770,095 | 39,723, 120 42 
342,510 67,663 650,650 11,052,727 45 
140, 407 39,788 203,818 5,065,049 44 
673,338 292,799 ,615,039 13,318,145 48 

1,795,744 798,358 , 238,894 | 36,748,200 49 

2,722,638 898, 426 271,426 | 44,180,690 54 
356,442 106,062 342,392 | 8,280,666 50 


Vr UADGERNOUMHN 
“@@eownnvroocwsd— 


INTERNATIONAL | 
American 10,803 11,516 | 
Braniff | 4,420 8,239 
Caribbean Atiantic 34,163 2,426 
Delta 2,194 2,916 
Eastern 34,103 50,008 
Mackey 14,651 2,746 
National 1,581 1,280 
Northwest 15,059 | 27 ,608 
Pan American 

Alaska 3,804 3,795 32,407 135,466 565,165 4 
Atlantic 87,135 122,641 1,300,875 255,795 18,505,276 56 
Latin America 98,524 115,252 439,257 , 183,716 16,277,031 66 
Pacific 33,025 116,363 1,827, 596 ,197,950 16,244,338 60 
Panagra 11,008 16,770 81,264 503, 669 2,402,689 64 
Resort ,413,851 3,413,851 19 
Trans Caribbean* 
Trans World 20,442 59,784 1,068,929 , 456,168 8, 822, 604 60 
United 9,350 23,211 146,104 31 106,756 2,623, 330 70 
Western 4,332 6,736 10,419 24,060 745,938 67 


9,482 | 499 181,308 | 1,380,608 72 
22,488 126,318 | 1,036,402 al. 
2,048 8,309 266, 884 69 
7,828 30, 867 360,131 33 
97,612 165,545 | 5,428,690 $3 
5,57) 302, 245 al 

2,025 13,348 152, 504 28 
1,267,698 048,363 5,268,570 52 





eoowuo-o oO 


~s"a oe 


LOCAL SERVICE 
Allegheny 42,561 
Bonanza 22,802 
Central 12,614 
Frontier 25,950 
Loke Central 18,923 
Mohawk? 24,593 
North Central 76,597 
Ozark 42,897 
Pacific 38,669 
Piedmont 29,376 
Southern 24,091 
Trans-Texas 24,560 
West Coast 31,722 


12,938 51 29,653 778,203 
9,649 , 11,381 569,245 
7,637 1 9,994 257,658 
27 , 579 : 60,931 752,604 
5,044 17,60 304, 869 
10,177 : 11.117 485,652 
43,249 p 32,714 1,402,648 
15,908 ; 27,952 789,822 
16,598 ; 8,769 870,934 
10,069 11,1 14,748 621,937 
14,453 ,90 15,484 455,195 
21,229 12, 40,010 618,592 
14,110 : 17,716 735,050 
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HAWAIIAN 
Aloha ai, 2,257 7,357 308,718 


Hawaiian 80,224 337,734 1,080,427 


CARGO LINES 
AAXICO* 
Aerovias Sud Americana 
Flying Tiger 
Riddle 
Domestic 


544,662 544,662 
62,480 , 943,211 10,234, 404 


8,742 , 38) ,691,232 1,725,355 
Overseas 6,956 454,982 461,938 


Seaboard & Western 2,669 0,442 536, 579 5,550,353 7,145,320 
Slick 5,651 5,993 546,575 8,145,143 


HELICOPTER LINES 
Chicago Helicopter 24,761 427 1,098 41,876 
Los Angeles Airways 2,802 97 8 4,962 ; 16,784 
New York Airways 9,645 200 1,355 22,003 


ALASKA AIRLINES 
Alaska Airlines 


Alaska Coastal* 
Cordova 1,518 377 50 3,600 37,142 78,892 


Ellis 3,493 210 48 2,003 2,456 25,857 
Northern Consolidated 1,821 551 31 42,063 57,736 160, 462 
Pacific Northern 6,659 5,773 31 112,917 235,445 982,407 
Reeve Aleutian 1,194 1,065 29 47,261 60,020 224,511 
Western Alaska 205 16 54 545 575 2,633 
Wien Alaska 2,708 651 34 41,016 54,521 162,929 


8,893 7,116 54 68, 266 ,40 282,603 1,054,944 


+ Operations interrupted Mar. 18 through Apr. 2 because of strike. * Not available. 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. 
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THE RAW MATERIALS OF PROGRESS 


COMPANY 


NEW FLUOREL 214 


BRAND ELASTOMER 


Its Mooney Scorch Rating is ideal for the fluorinated rubber 
processor because it makes possible fast, more economical cures 
with fewer defects, less scrap, fewer rejected parts. Material 
can be reprocessed with greater safety. 


A SIGNIFICANT BREAKTHROUGH in elastomer processing has been 
made possible by 3M research through development of its 


new FLUOREL 2141 Elastomer. 


This remarkable new product has a Mooney Scorch Rating 











MOONEY VISCOSITY 











moomey sconcw curve for FLUOREL 2141 
Brand Elastomer. 


outstanding among fluorinated elastomers. The range per- 
mits the rubber processor to achieve fast, more economical 
cures with fewer defects, less scrap and fewer rejected parts. 
The inherent safety of FLUOREL Elastomer 2141 allows 
repeated reprocessing to produce high quality parts that 
meet military specifications or other critical end uses. 


At the same time, the outstanding physical qualities of the 
elestomer are retained. They include: non-combustibility, 
excellent resistance to corrosive chemicals, fuels, solvents 


n compression set, rated for continuous 
the ability to tolerate 600° F. tempera- 
periods under certain service conditions. 


and ozor 
service at 4 


tures for re 


If you 


You to exal 


with elastomeric materials, it will pay 
e remarkable features of this new product. 
Examine, t r present rubber products with an eye 
toward increasing 
FLUOREI 
on your « 


Dept.KA V St 


their life and quality through use of 
11 Elastomer. For complete data, write today 
letterhead to: 3M Chemical Division, 
Paul 6, Minnesota. 








Fivoner 2141 ““O”’ ring, bottom. Note freedom from defects 
mproved scorch characteristics of FLUOREL 
ring as opposed to elastomer at top of 


because of the 
Elastomer ‘O”’ 


photograph 


“FLUOREL” is a reg. T.M. of 3M Co 


CHEMICAL DIVISION 


TVIinmesora JY[iminc ann TMANuracturinG COMPANY te 
... WHERE RESEARCH IS THE KEY TO TOMORROW 








U.S. Navy F4H-1 
Phantom II, with 
Scott Survival Kit 
Pressure system 
controls the high 
vent air flow with 
minimum back 
pressure. Navy 
Mark IV Full- 
Pressure Suit is 
automatically pres- 
surized in the event 
of cockpit 
pressure 

failure or 

ejection 


The Scott Suit Controller, Manifold Assembly 
Oxygen Supply Container and Quick Disconnects 
are compactly packaged and provide accessibility 
for maintenance and service 


IULE 


APort LGADe 5 


High Pressure y 
Suit Controller. Highest vent 


Cylinder. Greatest gas Vent Exhaust Disconnect 
volume in limited space Assembly with positive flow with minimum back 
envelope. Lock and integrated release. Pressure; water-tight integrity. 


The U.S. sam ties roc ite Wed Th he a 
complete coopetati 
Manufactuvery, i ind : oti 
pilot equipment. j 

event ejection 


maximum eff 





All Scott Components 
shown, fully comply 
with existing MII 
Specifications 





High Pressure Standard 
Cylinder Assembly, Designed 
for compact integration 
with other Scort components. 


Manifold Assembiy designed 
for integration of Modular 








USAF F-102 Delta Dagger. Equipped with Scott 
Global Survival Kit. The Scott Modular “Drop-in” 
Oxygen System provides complete system interchange 
ability 





USAF F-106 Delta Dart. Equipped with Scott Modu- 
ur “Drop-in’’ Oxygen System installed in the new 
ipersonic Model ““B” Ejection Seat 





USAF F-101 Voodoo. Equipped with Scott Modular 
Drop-in” Oxygen System. Features increased emer- 
gency oxygen supply, actuated by a fully automatic 
pressure differential triggering mechanism 


wf 


Dedicated, imaginative Engineers can find 


Suit and mask regulator 
for breathing and Partial- 
pressure Suit ' 


Disconnect Assem! 
supplies Ov tr } 
Man personal lead 





full expression for their talents at Scott 
Aviation Corp. Write in confidence to 
Walter H. Winter, Personnel Director 








NO MATTER HOW YOU LOOK 


f om» 





AT THE 
ITS SUPERIOR FEATURES 
STAND OUT! 


— 


Superb Lycoming Power! 
Your choice of 250 horse 
wer for over-180-mph 
sensational get-up 

r 180 hp for 


ruise and maxi 


Comfort DeLuxe! No cramped 


Highest Efficiency! Lar 





Best Price! Con 
ry af he Ww th 


able-geared a 





Biggest Useful Load! In either horsepower category, omanche: only $19.8 


the Comanche gives you the largest useful load, let for the Comanche 250 


See your Piper dealer for a 
demonstration or write for 
Comanche brochure, Dept.6-W. 





AIRCRAFT | AIRCRAFT CORPORATION | 


ae nen, Pennsylvania 
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“se words, written more than 
if not truer, tl 


today, they 


1SO ve 
rue today lan they w 
engineer la 
> of deciding on a wise 
ociatvion 
ur Astronautics, the Electr 
» freedom and prestige aff 
reating and testing 


the space 
s of the 


ind 
future 
irrently, Convair Astronautics need 
mers for systems design and integrat 
l ch control circuits. The Ire 
ransistorized open loop, and sequent 
rcuits for the automatic control of the 
ocess for the Atlas missile 
Test Equipment design. Switching and analogue 
ircuitry for automatic test and checkout equipment 
Assignment will be of a project 
eption to production 
3) Tracking systems design. Communications 
pulse and phase shift techniques for the design of 


Itra-precise missile and satellite tracking sys 


and 
ul witching 


countdown 


i 


nature from con 


tems 


CONVAIR | ASTRONAUTICS 
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Goethe (1749-1832) 
ring design. Communications, modu 
ta sampling techniques for telemetering 

lisition systems 

also invited from scientists possessin 

rees and the desire to do research 

of the art in communication tec 

id state devices 

sociated with Convair-Astronautics 

that designed, builds and tests t! 

ntercontinental Ballistic 

ns provide stability, growth o 


pport 
itisfaction of working on a prograr 


1m 
highly advanced and of vital s 
future of the free world 


ronih 
PREALI 


re informatt 


sid 
confident 


mpl re ply fo \ I 
Mr. R. B. Merwin 
De pt 130-90 Astronauti 


Villa Road, San Diego, California 
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ENGINEERS AND SCIENTISTS 


The Electronics Engineering Department of Convair 
Astronautics is located in San Diego, California, the 
third fastest growing community in the United States 
Situated 10 miles north of the Me <ican border and a 
little over 100 miles south of Los Angeles, San Diego 
and its environs enjoy a year round mild, sunny 
climate with smog-free air. The 30 miles of coastline 
are dotted with private and public beaches, inlets, and 
bays where fishing and water sports prevail year long 
Engineers and scientists find the temperate climate 
and variety of after hour activities add up to superb 
living and working conditions all within 15-20 min- 


utes from home 


| th 


Convair-Astronautics’ plant | of the largest and 
newest facilities in the free r research, devel- 
opment and production of long-range missiles and 


space vehicles 




















CONVAIR / ASTRONAUTICS 


Engineers and scientists, if you desire to become part 
of this great team, we urge your prompt inquiry on 
the attached Engineering Placement Inquiry. Training 
and experience in one or more of the following areas 


is desired 


Technical Writing * Field Engineering « R. F. Systems 
* Technical Instruction * Human Factors « Landlines « 
Launch Control Systems * Closed Loop TV Systems 
- Telemetering * Ground Support Equipment + Auto 


pilot * Guidance * Systems Checkout 


Technical openings also exist in other specialtie 
Write Mr. R. B. Merwin, Engineering Personnel 
Administrator, Dept. 130-90, Convair-A stronautic 


5653 Kearny Villa Road, San Diego, California 


owisionor GENERAL DYNAMICS 





SPACE TECHNOLOGY 





USAF’s Satellite Test Center Grows 


By Russell Hawkes 


satellite 


broad T 


Sunnyvale, Calif.—Militars 
reconnaissance with 
overage of the Soviet Union and greater 
than re 
cance aircraft will develop out of 
USAF’s 6594th Test Wing and the Di 
satellites it is testing 
satellite senes is the 
means of forging the improved ¢ ipabil 


networks 


} 


ecurity against attack onnals 


WCTCT 

Discoverer 
itv. It is doubling as a prototype test 
program for the versatile Lockheed 
Agena final stage for space vehicles (AW 
Keb. 8, p. 19) on-the-job 
training program for the Satellite Test 
Wing which will be the nucleus of tac- 
tical organizations assigned to combat 


and as an 


re idy commands 

fa +} 

Agena is th 
ind Samos 


Midas 


l orce 


final stage for 
Officers at Arm 
Ballistic Missile Division, parent com 
mand of the Satellite Test Wing. pre 
lict that Agena also will be 
for other pa 
Lockheed « 
to stress the fact that it 


pel, rient, suppl 


in demand 


pace tru ay 
can guide, pro- 
secondary 


) power, 


T 
| 
mtrol and communications 


ind carry « 
quipment for a varicty of payload 
Joint Responsibility 


The conduct of each Disco 
Midas te 


the 6549t] cst ing and a 


nt responsibility 


fcam 


on TACTOT 
muitnumber 


the balance 


ends, every jo 
1 member of the test wing 


number about 


on ¢ mplete systems, 
equipment. The Ait 
cam is finding sp 
operating techniques 
These must reflect a set 
equirements quite different from 
imposed on purely scientific space 
ration 
\ separate task in the 
ries is to develop methods of recover- 


Discoverer 


ng re-entry bodies 

lest Wing headquarters is the Satel- 
lite Test Center at Sunnyvale, Calif., 
ind the core of it is the Satellite Con- 
trol Room, a command post linked by 
commercial wire to tracking stations 
ind other installations throughout the 
Pacific and along the west coast of 
North Amenca. Direct control of a 
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COMMUNICATIONS network from §S 








TRACKING squadron located at New B 


pass to the Satellite ¢ 
immediately after 
Vandenberg 

ilso. take 

emaining Midas to 

from Cape ¢ ynaveral 
Control Room 1s pt widing 
ort for the successful National 
nautics and Space Administration 
weather satellite program 

During a test the Satellite ( 
Room is jointly manned by th 
lite Test Wing and Lockheed 
sion-making authority is shared 
Air Force Test Controller and a | 
heed Test Director stationed at the 


Room 


launch at 


The §S 


+} 


\ 


‘ 


| 








J 
lest Center uses radios, high-speed teletypes. 


ay 








TRACKING STATION 


~— TRACKING SQUADRON 


ta a 


7— LAUNCH SITE 


~e onover 


. 





N. H., is newest station in STC complex. 


onsoles in the Satellite Control 
Room. The time available for informa- 
n-collection, decision-making and the 
cution of an order is so reduced 
satellite velocities that there is no 
ssibility of forming an original plan 
fter recognizing the need for one. In- 
id, an elaborate Svstem Test Direc- 

> considering every known possibility 
drawn up before the test. It tells 
h of the 1,500 men working on a 
ngle test what alternatives are avail- 
ble to him in each set of circum- 
inces. The System Test Directive 
iust be completed and approved two 
1onths before the test, but is subject to 


57 





continual discussion and amendment 
right up to the day of the actual launch 
itself. 

(he pressure of time is a 
condition of military satellite 
tions. When the military services be 
come dependent on satellites for recon 


? 
timely re 


necessa®ry 


Opel i 


naissance and _ intelligence, 


action by operational satellite units 
be needed as imperatively as 
action bv ballistic 
Midas satellites will be orbiting 
the poles in a steady, carefull 
The failure of a singk 


quic K 


miussil squ idrons 


stream 


leave a gap through which an attack 
could be launched without being de 
tected. Operational units must identify 
the dead satellite on the first pass after 
the failure. The replacement. satellite 
must be launched 90 min. later to fill 
the gap. A hold for technical or other 
reasons could be Ideally, 
satellite launching vehicles would burn 
solid or storable liquid propellants to 
make replacement possible before the 
completion of a single pass by the dead 
satellite 


Unlike 


dangerous 


ballistic missiles, military 


PRACTICE aerial pickup of a data capsule is made by a Fairchild C-119 after the capsule 


is prepared by the instrumentation ship, Pvt. Joe E. Mann in the Pacific. 


Ihe plane 


then returns the capsule to Hickam AFB, Hawaii and capsule is shipped to the Satellite Test 
Center at Sunnyvale. Below capsule and its container are being reeled into the C-119, 


satellites will be launched in peacetime 
and must comply with peacetime range 
safety standards. This can be a serious 
barrier to timely reaction because the 
booster must lift off the pad within a 
very few seconds of a programed time 
to hit the middle of the gap in th 
Midas stream. If a civilian airplane, 
boat or train must be removed from th« 
danger arca before launching, it will be 
another 90 min. before a replacement 
can be launched from that pad 

It was the pressure of time more than 
anv other factor that caused the Discov 
erer II capsule to be recovered by the 
Russians on Spitsbergen rather than 
by the Americans south of Hawaii (AW 
May 16, p. 25 The timer in the 
satellite starts the capsule sepa- 
must be 


whi h 


ration and re-entry sequence 


ommand during the few 
itellite is within range of 
station. This 


when 


set by radio 
econds the 
he controlling don 
iutomaticalls in Operator presses 
1 series of buttons in the ippropniate 
equenc 

In the Di 
was set bi 


it K xdiak, 


Correct Sequence 


Ihe buttons were 


ommands from the 


Alaska 


pressed in the cor 
rect sequence but a monitor showed 
that the ymmand transmitted was in 
correct [his possibility was foreseen 
there 
time 


by the equipment designers and 
resct the timer, but 
was running out on the operator 

Under 
the reset button before resending the 


IS a Way TO 
pressure, he forgot to push 
command signal. The code pulses 
added to the 
for re-entr 
timer in the 
fecth 

During the Discoverer program, the 
Test Wing, contractors and supporting 
Pacific Missile Range 
have become progressively more expert 
at tracking the 
launch phase and calculating the ephe 
merides of satellite This is a 
vital ability if warning and reconnais- 
sance satellites are to have military 
value. Their observations can be inter 
preted correctly only if their precise 
— during the observations are 
nown 


new 
earlier ones set the timer 
over Spitsbergen. The 
satellite functioned per 


clements of the 


vehicles during the 


orbits 


Improvements Measured 


The improvement can be measured 
by the increasing accuracy of ~acquisi- 
tion messages’ sent to tracking stations 
by the Satellite Control Room during 
the first Che acquisition message 
tells each station the predicted time at 
which it will acquire contact with the 
satellite and the “look angle” at which 
tracking antennas should be set to pick 
up early contact. First acquisition mcs- 
sage to Kodiak on Discoverer II was a 
minute off the actual time of acquisi- 


pass 





LOCKHEED Agena satellite is mated to a 


the Discoverer 
later, the error 
Lhough 
ip ule was 
Ie Davis 


1 
ther respec 


cond 


not 


Message Errors 


lor Samos 
officers would 


ind | lest Wing 


ld i ) acquisition 


mneCSSay i second 


The greater iracv. oof ommand 


Atlas bo steers 


, 
pilot guidance 


guidance used 
ompat d with 


n Discoverer 


lak thi 


boosters should 


ently, much of 
ul cd in om 
uracies in the 
Aircraft ( 
on 


er Thor 


lie lest 


ontro} 


Center has the 
satel 
It wall soon be 
ind Midas pro 
f in a few months 
the Samos program will This 


itellite necessary 
warning 


i number of 
imultancou 
handling the Discoverer 

currently and 
begin 
multiple capacity 1S 
ince early 
ystcms 


ites on orbit 


ind reconnaissance 


need a satel 
it the time. In the 
pace programs, the emphasis 

on systems, for the information gath 
red by satellites can onlv be useful if 
brought back to ground stations, ana 
lyzed and translated into a compre 
hensible presentation that can be used 


will number of 


Sar 
} 
nititar 
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Thor 


intermediate range ballistic 


missile 








it Vandenberg AFB, Calif. 


f non-ht 


man parts of th 


1] importance ind repetitive n 


f military missions impose differ- 
quirements 
e Boosters must be 


WT TCCOVCT ibk 


relatively 


iIncxXpCcNn 


e Control and information handling « 
its of the 


stem must be manned 





Samos Development Accelerated 


Air Force's 
accelerated development support 
result of the 


Samos advanced 
critical international t 
of the 


increasing 


the airspace 
he 
have incorporated camera capabilit 


skies If 


protest has been raised so far—the 


Soviet Union 


procession ot 
satellites are to be vali 
becomes academic 
Long funded on a 
likely will 
Midas 


Operational status may be 


sho string 


support and get even 


for Discoverer ind Samos 
chic 
and development programs are cont 
time 
Navy's Pt. A 


to cover the 


been ready for a considerabk 


Launched from 
trajectory 
ire that 


give 


entire carth 
idequate, continuous 
From an operational altitude of 
will film 


to a data-gathering and control post 


resolution 1 


Camicta ground 


ind retrieve a photographic film 


Replacement satellites will be 
combat line. These spares, poised 
launched and injected into orbit 


dead 


eight to 12 of the recon 


SuT VC ill nN 


satellite which, through equip 


| 


cgun to underscore the futility of “closed 


lations tor 


ision probably also will be made to eject 


xtreme precision to take the place of a 
t malfunction, sends back no intelligence. 


ice (optical) system probably will get 


defensible “‘seeing-eve satellite,” as a 


ited by the flight of the U-2 through 


ith U.S. and Soviet, 


some of which 


nternational law—and no international 


f “restricted space” above any 


nation 
only recently has been given strong 
1 bigger dip into WS-117L funds 
’6l—even before Midas—if the support 

high level. The svstem’s optics have 


id, Samos orbit in a 


vill rotate beneath its path. 


will north-south 


Estimates 


e satellites in simultaneous orbits will 


ny territorial 
n 300 and 


area 
500 mi., the satellite's high 


television-relay, on command, 


like troops ready to plug gaps in a 


# Atlas-Agena vehicles, will have to be 











A PROGRESS REPORT FROM REPUBLIC STEEL... 


New 56-inch hot mill to roll special 
grades of high-performance stainless 


This mill has additional built-in power to hot 
roll stainless and other special alloys at proper 
temperatures and provide industry with large 
coils which could effect economy in production. 
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The new 56” hot rolling mill in Warren, Ohio—first major 
project in a new capital improvement program—is of particular 
significance to designers, engineers, and metallurgists involved in 
aircraft or missile work. To be completed late in 1960, this new 
facility is geared to roll special grades of high strength stainless 
steel now being developed. 

Many such improvements and additions by Republic promise 
major breakthroughs in quality ... plus the vastly increased range 
of sizes, types, gages, finishes, and other specifications that will 
be required. 

This is what Republic is doing now to help you—in the decade 
ahead—improve design, reduce costs, assure a level of performance 


currently unobtainable. 




















Automated order processing system 


Saves you days...Saves you dollars! 


As a customer of Republic, you enjoy speed and efficiency made possible by a 
network of tele-typewriters linking district sales offices to centrally-located 
service centers. 

Your inquiry is transmitted to such a center (via the Cleveland switching center) 
in a matter of minutes. Here, teams composed of metallurgists, sales order experts, 
and mill schedule specialists take over. They (1) check specifications against mill 
schedules, (2) confirm your order, and (3) relay it to the proper mill for scheduling 
and processing. 

In a matter of hours, your order is placed on a mill. Your purchasing department 
is alerted to incoming material the morning after shipment is made. And, your 
specifications are filed on paper tapes to cut service time on repeat orders. 

Soon to include an automatic system of scheduling and processing within each 
Republic plant, this program is another example of Republic’s continuing effort 


to improve service to you. . . the customer. 


fi 
REPUBLIC STEEL 


Cleveland 1, Ohio 


Wold Wides, Ringe of Standard, Stiels andl Stk Prsclusg xy 3 





REPUBLIC 
OFFERS 


VACUUM-MELTED METALS—carbon, alloy, and stainless steels, 
ond titanium—are available from Republic in billets, bors, 
sheet, strip, and wire. Capable of producing ingots weighing 
from 4,000 to 20,000 pounds in 18- to 32-inch diameters, 
Republic can supply you with vacuum-melted super alloy 
steels, high strength alloy steels, bearing steels, stainless 
steels, titanium, and special carbon steels. Return coupon 
for additional data. 


REPUBLIC STEEL CORPORATION 
DEPT. AW-9450 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Please send more information on 

0 VACUUM-MELTED METALS 

O METAL LUMBER 

OELECTRUNITE TUBING 

O METAL POWDER 
Name. BS ee See Seer 
Company ee 
Address 


City. 
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A NEW PRODUCT—Republic METAL LUMBER"—is being used by more and 
more companies as a low cost, highly versatile framing material. Available 
in bundles of ten pieces in 10- or 12-foot lengths, including self-locking bolts 
and nuts. METAL LUMBER need only be measured, cut, and bolted together. 
Mail coupon for details. 


STAINLESS STEEL TUBING (shown being used in the fabrication of 
corona rings for a powerful East Coast Navy Radio Station) is 
stronger, more resistant to salt spray, and non-magnetic. The 
nation’s most experienced welded tube maker, Republic produces 
ELECTRUNITE® Tubing in carbon and stainless steels, and titanium. 
You choose from a complete range of sizes, gages, and wall 
thicknesses. Price and delivery quotations within 24 hours. Send 
for complete information. 


HIGH STRENGTH METAL POWDER, TYPE HS6460, 


is ideal for sinterings of highly stressed components. Capable of 
minimum tensile strength of 60,000 psi at 6.4 density as sintered 

. 100,000 psi after heat treatment. Maximum of .004% 
shrinkage from die size at 6.4 density. Available in quantities up 
to and including 12 tons or multiples. Can be used with existing 
Operating equipment. 








and operating without interruption 
e High reliability must be obtained to 
void the cost of many replacements 
ind ensure availability in time of need 
* Components of the system must be 
tandardized and largely automatic for 
ise by non-scientists. 

The 6594th Test Wing was formed 
mly six months ago. When Midas and 
Samos become operational systems, it 
vill be necessary to fit the competence 
leveloped by the wing into combat 
eady Air Force commands needing 
the satellite capability The date and 
the manner in which this will be donc 
have not vet been chosen because fund- 
ng is too uncertain to justify firm plans 

The Test Wing includes the launch 
quadron at Vandenberg AFB and a 
Data Processing Squadron at Offutt 
AFB, Neb. Data from the Discoverer 
program is reduced by the computers of 
Lockhee Scientific Research Labora- 

it Palo Alto, Calif. he tracking 

it Kodiak, Vandenberg and 

Pt.. Hawan, are jointly manned 

nd ihan contractors 
heed and Philco still 


utnumber r Force men bv a good 


wing } 


margin, but balance is shifting 
The 65931 st Squadron, trained 
ending Discoverer cap 

i purely militar 
other fl 


T tht operation 


king station is be 


it New Boston, N. H.. mainly 


tern ¢ 





Midas Orbit 


Air Force's Midas satellite, a missile 
defense ilarm system, will orbit the 
earth in a northsouth 300. to 500-mi 
altitude path, like its photographic re- 
connaissance counterpart Samos, using 
infrared sensors to spot the heat swath 
a hostile ICBM generates in launch or 
flicht, translating this detection for in 
stantancous transmission to alert a com 
mand and control post The svstem 
forms the basis for an operational re 
finement combining infrared sensing 
with counter-weapon launch capability 
or ejection of obstruction material in 
space 

Like Samos, a network of at least 
cight to 12 of the Midas satellites will 
be required for full-time carly warning 
capability, with backups to fill in for 
orbiting satellite non-functioning in 
strumentation. Targeted for operational 
status after the beginning of 1961, 
Midas will be launched by the Atlas- 
Agena vehicle. First Midas vehicle's 
launch sequence in February from Cape 
Canaveral, Fla., was not successful. The 
second experimental vehicle was launched 
last week. Third launch will be from 
Vandenberg AFB, for north-south orbit- 
ing, or from Pt. Arguello, if the opera- 
tional pad there is ready. 
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AIR FORCE test controllers at the Sunnyvale Satellite Test Control Center monitor data 
displayed on Vugraph screens during a Discoverer operation. 


to get ready for Midas 
hain of Midas tracking 
stretch across the northern 
to this continent. ‘The N 
tation could well be the fir 
One more Mi 


} 


to take pl ipe Canaveral 


launch 


the program moves to its own 
Naval Missil ilitv, Pt. Arg 
AB 
The Arg 
for th tar 
go into oper 


orbit intende 


ng tat n 
Missile Rang 


h idqu irt 


Instrumentation Ships 
The instrumentation 
pabl f tracking the 
ise. ther not eno 

wailable to give them the 

Polaris-qualitv navigation 

Thev carn 

tationed under the point 

special sequences of events 

satellite must be verified The K 

County, a converted landing ship 

1,000 mi. downrang 


telemetry receivers 


tioned about 
Vandenberg to report the fun 
of the Agena final stage in a 
injection velocity of 26,050 fp 
turning itself end-over-end to pt 


; 


} 


for the re-entry sequence schedul 


20 passes later. Telemetry vans ar 
hed to the deck of King County to 
rease its capabilities 
lhe other instrumentation ship, Pri- 
te Joe FE. Mann, is stationed between 
Kodiak and Hawaii to gather tele- 
ictered information on satellite per- 
rmance of the re-entry sequence. Tele- 
try equipment on both ships is 
perated by Lockheed employes, who 
single sideband rad.o to communi 
lirectly with each other, Vanden- 
rg and Mugu. Messages for the STC 
laved by Kodiak or Vandenberg 
er land lines ‘ 
Ihe Satellite Test Wing and Pacific 
Missile Range both plan to equip air- 
ift to do some of the telemetry re- 
ing jobs. They will be less expensive 
in ships and have been used success- 
by Atlantic Missile Range. The 
ng will use the Lockheed C-130 
C-]l has already been used to 
g back magnetic tape reels of data 
m the Kings County, snatching the 
nich from a pole raised over the ship 
\ircraft also have been used by the 
lest Wing to carry spare parts to the 
hip. Other C-130s will replace the nine 
lairchild C-119s used by the recovery 
juadron based at Hickam AFB, Ha- 
ill 
The two Lockheed WV-2s and four 
Lockheed RC-121 airborne early warn- 
ig and control planes from Mce- 
Clellan AFB, staging through Hickam, 
supposed to vector the recovery air- 
ft to intercept the descending Dis- 
verer capsule. They are stationed out- 
de the perimeter of Blossom Area, 
here the capule is intended to re-en- 
tet 
One carries the airborne comman- 
er of the recovery force. Recovery 
hips, backing up the airplanes, carry 
helicopters and frogmen 


] 
30 
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Static test mode! of Saturn booster is trucked out of its assembly area at Huntsville, Ala. Ten other boosters will be built during the 
development program, and these will all be flight models. First flight test booster is nearing completion. Boosters will remain on the trailer 


during their approximately 17-day barge trip from Huntsville to launch site at Cape Canaveral, Fla. 


Saturn System Incorporates Unique Design Details 


7 Saturn's gimbaling Rocketdyne H-1 con- 
trol engines (left at top of opposite page) 


differ from the four stationary engines in 

the center of the cluster only in that they 

have an aspirator to exhaust the fuel-rich 
= 


gases from the turbopump gas generator. 
These gases from the stationary engines are 
piped outside the skirt and exhausted in a 
high-velocity flow region. Heat exchanger 
of the aspirator is used to improve the efh 
ciency of the propellant tank pressurization 
system by heating the cold gas from the 
storage bottles as it is piped into the tanks. 
Solid propellant start and stop system for 
the H-1 requires one wire to trigger cach of 
these sequences and one neutral wire. 
Solid propellant charges are used to generate 
gas that will cither start or stop the turbine 
driving the turbopumps. This simplified 
system is expected to greatly increase 
liability of the Saturn booster. Start systems 
on rocket engines now operational usually 
have a complicated series of pressure sensors, 
relays and electro-pneumatic valves to bring 
the engine up to full power. When the 
chamber pressure of the Saturn engines in- 
dicates all of them are developing about 
90% ef rated thrust the release of the 
hold-down mechanism (left) begins auto- 
matically Thrust buildup with the H-1 
engines is so rapid that they will be at 
almost full power by the time the release 
sequence is completed. The hold-down 
system consists of four clamps which are 
disengaged by moving back horizontally and 
four that rotate and flip back. Skirt inden- 
tation between outboard gimbaling control 


a engines at base of Saturn booster (right at 
top of opposite page) provides a boat-tail 


Horizontally-moving hold-down device in background has four clamps which disengage and, effect and permits a strong flow of air to 
as they travel back from Saturn, actuate the flip-back hold-down clamp in foreground. pass around the four fixed engines. 
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SOLID PROPELLANT 
START — STOP 
GAS GENERATOR 





Mockup of Rocketdyne H-1 engine for Saturn at left is shown in the configuration used for gimbaling the control engines. Full-scale 
mockup of Saturn base section and engine assembly is at right. Saturn launch stand model below shows hold-down clamps. 
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AERONAUTICAL ENGINEERING 


SWISS P.16 Mk. 3 strike fighter lines up on runway extension at - Altenthein prior to takeoff. Fuselage is 46.9 ft. i 


P.16 Sales Sought Outside Switzerland 


P.16 has leading edge flaps, partial-span trailing edge flaps and drooped ailerons. 


By David A. Anderton 


Altenrhein—Low-level ground-attack 
P.16 Mk. 3 strike fighter, designed 
specifically to a tough Swiss require 
ment for army support is a technically 
good airplane that got caught in polit 
cal cross-fire 

Designed and developed by engineer 
ing and manufacturing teams at Flug 
und Fahrzeugwerke AG. Altenrhein, 
the P.16 now is being offered for sal 
or license-production outside Switzer 
land, either in its present form or with 
design developments including a new 
powerplant 

Present engine is the Bristol Siddeley 
Sa. 7 Sapphire turbojet, rated at 11,000 
lb. sea-level static thrust. Development 
of the P.16 would be powered with a 
Rolls-Royce RB.146 rated at 13,200 Ib 
thrust as an alternate. Performance 
would be improved between 20 and 
35% in takeoff, climb and acceleration 

Both Swiss and foreign pilots who 
have flown the P.16 report favorably 
on its handling characteristics, low 
speed performance, stability as a gun 
platform, and short-field capabilities 

In its present form, it can carry nears 
6,000 Ib. of armament out of moun 
tain airfields with runway to spare, 
hammer a number of targets, turn in 
the air on a small radius and head home 
at 700-mph. speeds near the ground 

‘Two years ago, the plane was ordered 
into production by the Swiss govern- 
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: we # 
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P.16 ARMAMENT shown consists of four napalm bombs, 24 air-to-ground rockets and 


ment as a replacement for the coun- 
try’s aging de Havilland Vampires and 
Venoms. Within one weck after the 
order was placed, the third prototype 
urplane was lost when the pilot ejected 
ifely in a landing approach following 
hvdraulic The new 
order was suspended until after the of- 
ficial investigation of the accident, and 
later was canceled (AW 


5) 


vstem troubk 


two months 
June 9, 1958, p 

Official reason for the 
that the hvdraulic 
faulty, to be completely 
redesigned and would delay production 
of the airplane to a point where the 
order would worthwhile. But 
unofhicial believed then—and 
still do—that the incident was a 
enient excuse to dump an airplane 
for political reasons rather than on any 
sound technical ground 


cancellation 


was system was 


we nuld ha ( 


not be 
obse TVCTS 


con- 


Cancellation Remained 


company's protests 
svstem was sound, 


In spite of the 
that the hvdrauli 
ind the results of an investigation made 
by an impartial team of British engi 
neers from Roval Aircraft Establish- 
ment-Farnborough which cleared the 
system and the company of blame, the 
Studies were begun 
to determine the best airplane avail- 
able outside Switzerland for purchase or 
license production. 

I'wo vears later, the Swiss air force 
technicians are still studying the prob 
lem, and still must make a decision on 
what will replace the even-older Vam 
Costs have risen, 


cancellation stuck 


pires and Venoms 
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delivery dates have stretched, and M 


is the magic number for mili 


urplanes 

But against the background of 
cific Swiss requirements, the P.1( 
seems this country’s best bet to 
of the operational military pilots h 

The P.16 Mk. 3 version is a 
place, single-jet airplane in the 21 
lb, weight with maxim 
speed just under 700 mph. At nor 
weights, it can take off in 1,500 ft., 
land in 1,000 ft. on a 
At overload weights up to about 25 
lb., it can take off 
tain airport nearly 7,000 ft 


category, 


sea-level fi 


ind land on an 
ibove 
level using about one mile of runwa 
Che airplane will not spin. It can 
flown under control in a fully-st 
ittirude, at vertical descent rates 
120 fps. It has 


never shown st 


ammunition for two 30-mm. cannon. 


ng drop, cither in high-speed or land 
onfiguration, straight and level, or 
1 tight turn. 


Hit Averages 


Hit averages as high as 80% have 
en obtained on a 16 sq. ft. target at 
istances up to 5,000 ft., and pilots for 

gunnery and rocket firing runs were 
ud in their praise as a stable plat- 
rorm 
It has been flown through a com- 
iny flight-test program by a Swiss 
erve military pilot. He had a total 
f 600 hr. fiving time, and began the 
t routine after five familiarization 
flights from a 4,000-ft. runway. 
Growth has been designed into the 
rplane. Zero-launch or rocket-assisted 
keoff capabilities, arresting gear, in- 
ised brake chute size and increased 
iternal fuel capacity could be installed 





P.16 Mk. 3 Strike 

Fighter 
Specifications 

Over-all length .. . 9 ft 

Wingspan TA 36.6 ft 

Height - ites O ft 

Wing area ft 

16 deg 

650 gal 


Sweep at quarter-chord 
Internal fuel . .. 
Maximum fuel, (including auxiliary 
tanks) 890 gal 
Empty weight 
Normal gross weight 20,475 Ib 
Overload gross weight 


Maximum landing weight 18.500 Ib 





15,500 Ib. 


25,800 Ib. 





modifications to the existing air- 
lanes. During tooling for production, 
Iditional design developments could 
iccommodated: the RB.146, after- 
urner installation, liquid-propellant 
ket engines, or a two-seat configura- 


mn 


Design Requirement 


Structural design of the airplane was 
ised on British Design Requirement 
AP 970 for military aircraft. The com- 
pany used some American or French de- 
gn criteria when they were tougher 
than those of AP 970. Critical design 
mdition for the stressmen was a speed 
f Mach 1 at an altitude of 7,200 
ft. with a load factor of 8.5. Ultimate 
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NEW SYSTEMS TECHNIQUE 
PROVIDES CURRENT DATA TO CONTROL 
YOUR MANUFACTURING CYCLE... 

MAKES YOUR OPERATION MORE EFFICIENT. 
WITH FASTER RESPONSE TO CHANGES 


IBM MANAGEMENT OPERATING SYSTEM 


To coordinate planning and contro! functions continuously 
throughout the manufacturing cycle IBM has developed a 
unique Management Operating System. This system makes 
use of existing IBM data processing equipment, proved in 
thousands of industrial installations. 


WHAT IS THE IBM MANAGEMENT OPERATING SYSTEM? 
MOS is a data processing technique that provides the infor- 
mation needed to control your manufacturing cycle. It is 
designed to handle automatically the decision data required 
to carry out related functions, from planning and operations 
control to evaluation. It provides accurate data on a con- 
tinuing basis... in time for effective management decisions, 


WHO CAN USE MOS? 

The IBM Management Operating System fs a flexible teche 
nique that can be applied to most types of industrial operas 
tions. Every manufacturing operation is unique, however, and 
IBM manufacturing representatives have been trained to work 
with you to adapt the basic concepts to your needs. This is an 
important aspect of IBM Balanced Data Processing—compat- 
ible equipment backed by complete services. It gives you 
comprehensive support in applying the system to your come 
pany’s operation. 

For full information about the IBM Management Operating 
System, contact your local IBM office. 
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HOW IBM 
MANAGEMENT OPERATING SYSTEM 
PROVIDES DATA TO CONTROL ee 
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SWISS P.16’s tactical radius at different takeoff weights is plotted at left 


load factors are 12.75g positive and 


Yg negative 
After the loss of the third prototype 
and the investigation and cancellation 
that followed, Defense Minister Paul 
Chaudet, now president of Switzerland, 
publicly accused the company of not 
following design requirements, not 
meeting British structural criteri 
not notifying military 
changes in the design 

FFA officially denied these charges 

AW July 1958, p. 89), said it had 
informed the technical 
changes, and then asked for a full-scale 
investigation of the whole affair. The 
upshot was that the British Ministry of 
Supply was asked to send a group of 
specialists from RAE-Farnborough to 
make an investigation. 

The British team went through the 
entire storv of the accident, and their 
final report cleared the company of any 
technical blame in meeting design re- 
quirements for the hydraulic system 
FFA engineers built a full-scale hydrau- 
lic system test rig and, after hundreds 
of cycling tests and minute investiga- 
tions of the available wreckage, pieced 
together the probable sequence of 
events that led to the loss of the air- 
plane. 


1 and 
technicians of 


section of 


Physical Phenomenon 


It boiled down to one material fail- 


ure and two human errors. The odds of 
these occurring in sequence were very 
low. Coupled with these was a physical 
phenomenon which had not been com- 
pletely understood before the P.16 
crash, either by Swiss engineers working 
with the best available data, or by the 
British, from whom much of the hy- 
draulic system data came. 

The material failure was in a cou- 
ping on the downstream side of the 
main hydraulic system supply tank. Its 
failure allowed air to be pumped into 
the system, and the hydraulic fluid ab- 
sorbed much more of that air than any 


70 


earlier data had indicated. Foaming of 
hydraulic oils is and was a known phe 
nomenon, but the percentage of foam 
ing was indicated as reasonably low by 
all technical information available to 
the Swiss This was not tl 
case in fact; the percentage of foaming 


engineers Y 
was verv high 

The first human error occurred in th 
ground crew, which didn’t realize that 
the hydraulic tank was full of f 
stead of liquid. The crew could see the 
level of what was thought to | 
well above the visual inspection window 
on the side of the tank, and the 
assumed that it was better for the tank 
to be over-filled than under-filled. The 
high level was not reported, and so there 
was mostly foam in the ifter 
several flights with the cracked coupling 


Final Flight 


On the final flight, the 
system pressure finally dropped below 
the cutoff point because of the foam 
ing. It happened during the final ap- 
proach to the field. Normally if there 
had been a hydraulic system failure, the 
pilot could have controlled the airplane 
manually if the airplane had _ been 
trimmed for the particular flight con- 
figuration. 

But that was the second human error 
rhe pilot had been making high-speed 
runs and the airplane was trimmed to 
be nose-heavy. 

He had not retrimmed the airplane 
for the approach, and was holding th« 
attitude of the P.16 with the stick de- 
flected 

When the hydraulic system pressure 
dropped below the normal value due to 
foaming, and cut out both the main 
and the standby system, putting the air- 
plane on manual control, the pilot could 
not hold the stick force. The stick was 
yanked forward to full deflection out of 
his hands. Left with no time to trim 
and not enough strength to fly the air- 
plane manually, the pilot ejected safely 


mm in 


nf 


crew 


system 


hvdraulic 


; ground attack against a tank is plotted at right 


and the P.16 crashed into the lake off 
the end of the runway 

That freak accident, with its 
linked chain of errors, spelled the end 
SWISS 


of the P.16 for the 


triple 


New Company 
With 


darawn 


with 
1 dark cloud of suspicion hang 

the company, FFA’s aircraft 
cnginecrs 


government ipport 


ing Over 
future looked verv dim. The 
believed in the airplane, and felt that 
thev had to clear it and themselves of 
the charges made against it 

They formed a new company, com- 
pletely independent of FFA financially, 
called AG. fiir Flugzeugunternehmun- 
gen Altenrhein, with the specific objec- 
tive of completing the flight test and 
development of the airplane (AW Sept 
7, 1959, p. 29). The program was 
started by reserve military pilot John 
Bardill after training of five flights in 
the fourth prototype airplane. Bardill, 
like most of his Swiss compatriots, is not 
a professional military pilot, and serves 
six weeks per year with the Swiss air 
force, getting a maximum of about 70 
hr. flight time per year in military jets 

Part of Bardill’s program was a series 
of flights on manual power only, in 
high-speed, low-speed and turning flight, 
and in the landing configuration. He 
reported no difficulties in flying the air- 
plane under full manual control under 
iny of the test conditions 

Since then, the P. 16 has been flown 
by other pilots, including William P 
Lear, Jr., vice president in charge of 
Lear's European operations. Lear, an 
ex-military pilot with about 1,000 hr 
jet time, mostly in fighter-bombers, 
made the flight primarily to check out 
his company's equipment in the P. 16 
During his flights, he reached the high- 
est Mach number (1.06) and the high- 
est indicated airspeed near the ground 
(745 mph.) attained during the air- 
plane’s test program. 

“What really impressed me,” he 
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[TURNS WITH HIGH LIFT DEVICES RETRACTED! | typNs WITH HIGH LIFT DEVICES EXTENDED, 
AT CONSTANT SPEED AND 50% FUEL AT CONSTANT SPEED AND 50%. FUEL 
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HIGH LIFT DEVICES on the P.16 include Fowler ding edge flaps with 120-deg. deflection. 


ertical shear webs 
one-piece tapered skin 
iirplanes had a corrugated 


tructure, but for pro- 


heck out ina 
1} 


rt. runwa' 


kin is a better so- 


Wing Leading Edge 
Wing leading edge, including the 
| ary f ed th nd wind-tunn s made of a magnesium-zirconium 
Poi ; ; elie eal rated it the | ting extending nght throvgh the 
| gn } re fir flown fuselage, and acting as part of the pri- 
tressed structur This leading 
casting carries leading edge flap 
ind their operating gear, aileron 
rods and tip-tank attachment 


Pilots Impressed 


only cutout of any size in the 
surface accommodates the land- 
gear strut, and as such is of min:- 
m chordwise width. Two cast span- 
pars from the front and rear 
bers of the cutout, and there are 





TIME TO ACCELERATE TIME TO DECELERATE 
FROM 467mph TO MAXIMUM SPEED FROM MAX SPEED TO 250 mph 











" WEIGHT 8300kg/18300 ibs WITH 50% FUEL WITH AIR BRAKES 
46200 — . 
Ve7SQkmvh  _V@00 V=850 | e900 2950 ] 4900 “4g00 (e700 

467 mor (se 6° (S23 f/f 560 591 560 {498 | 636 


39600 


Fowler Flaps 
Frailing edge flaps are I 
winning about half the wing, and run 
ning on cight curved rails to a maxi 
mum deflection of 45 deg. Flap span 
xtends right across the fuselage bell 
Additional trailing-edge flap comes 
from drooping the ailerons through I$ 
deg., simultancously dropping th 
hinge line to'increase the slot gap TIME 
Full-span leading edge flap with a ~ ae = 
deflection of 120 deg. is fitted to the 
P. 16. This flap is a constant-chord 
section of the wing undersurface, mad¢ 


ALTITUDE 

















BRAKING EFFECT of the perforated sp« brakes on the P.16 fuselage is depicted at right. 
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lighter, 
smaller, 


TASKLINE 


REFRIGERATION SYSTEMS 
AND COMPONENTS 


New, from Task Corporation ...the only complete line 
of Refrigeration systems and components designed 
specifically for flight and air transportable applications 
operating from 400 cycle/200 volt power 

Available for immediate delivery complete Refrig 
eration-condensing units and components including 
high efficiency condensers and evaporators, light weight 
receivers, fans and hermetically sealed compressors 
ranging from \4 H. P 
Quiet w noise level promotes personr ficiency 
Reliable — operates for thousands of hours without servicing 
Light weight ng over comparable equipment 
Economical 
Applications: Air Conditioning: electronic 
system cooling, spot cooling, hut and trailer 
cooling, personnel garment cooling, con 
trolled environment. Refrigeration: air 
transport galleys, refrigerated shipping 
packages, water coolers, ice makers 


For information ask for Bulletin TC-593 


ape | <2 





CORPORATION 


1009 EAST VERMONT AVENUE, ANAHEIM, CALIFORNIA 





also three heavy cast nbs in cach wing 


panel 

Flaps and ailerons are lowered for 
landing configuration by chain-driven 
spindle Kight bolts attack the wing 

to the fuselage 
linal structure of the wing ts ver 
tiff. During strength tests at ultimate 
load factor of 12.75, wing deflection wa 
| at 11.4 in., and after load r 
residual deformation was 0.1 in 
onditions of inverted pullout 
loading of 141 of the ultimate 


wing behavior was purely 


Fatigue Investigations 
Detailed fatigue mvestigation vor 
for airframe points where the high 
tresses were found during static load 
f result of continuous design 
nt durmg the development of 
lan hl \ enginect beheve th 
wn how verv high fatigue 
ittribute this to a desig 
} 


! 
f 


Low-Pressure Tires 
) Both no 


r takeoff 
inding distan 
Without the 


7K) fF 


iA 
installation 
ispano-Suiza HS 825 rev 
ith a muzzle velocity of about 


AVIATION WEEK, May 30, 1960 








“of 


WING ROCKETS are mounted on the P.16 in groups of four (left), with only the top rocket secured to the wing and the rest mechani- 
cally interlocked until fired. What appear to be forward fins are actually the rear stabilizing fins for the rounds, mounted on a slip 
ring. The body of the rocket increases slightly in diameter toward the rear so that when the rocket is fired it moves forward through the 
slip ring and jams the fin assembly on the rear body. Technique is designed to reduce dispersion. Belly rocket launcher (right) holds 44 
Matra Type 1000 air-to-ground rockets, 2.68 in. in dia. Rack is shown fully extended for loading; for firing, only two rockets protrude at 
an instant below the fuselage, and one of them is being fired at that moment. 


used to hang indard loads would be made up from 
of four Hispano-Suiza HSR 5 iultiples or combinations of 450-, 
d rockets. These 1 or 2,200-Ib. bombs; 100-gal. 


Rate of fire is 1,000 rounds _ tions that can be 


125 rounds 


3.600 fps 


per minute, and there are 


per gun in the P.16 

A large variety of additional arma 
ment can be fitted to the P.16, depend 
m the target 


ng ind mission 


require 
ment 

Alternate 

bombs, or 

idded to the 

1 maximum 

f 5,700 Ib 


installations combining 
fuel tanks can be 
cannon, up 


rockets 
twin 30-mm 
overload armament 
one of the heaviest 


vy a single-engine jet air 


lane 
pi in 


Major 


) | 
power ri f the 


component of the hitting 
P.16 is a 44-round auto- 
launcher installed in the 
ind rockets are made 
Rockets 


1OH00 


matic rocket 

belly. Launcher 

bv the French firm of Matra 

ire unguided folding-fin Type 

and measure 68 mm. (about 2.7 in.) in 

diameter. Rockets are linked in a net 
} 


work of four rows of 11 rounds each 


Rocket Firing 


For firing, the rockets are dropped 
juiometicalls the fuselage, ex- 
tending down the depth of two rockets 
below the skin lin This distance is 
maintained during the firing sequence 
the bottom round is fired, and then the 
whole launcher drops down one rocket 
diameter, so that the next live round is 
exposed and fired. Warheads for these 
iir-to-ground rockets can be cither ex 
hollow-charge for  tank- 


he low 


plosive or 
busting. 
The wings carry 12 attachment posi- 
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ground unguide 
with hollow 1apalm bombs; rocket containers hold- 
varheads, measure ng 19 or 31 Matra 68-mm. rounds; 
ming missiles; guided bombs; 100- 
|. auxiliary fuel tanks; or combined 
75-gal. auxiliary tanks carrving recon- 


ince CamctTas 


wailable 
explosi 
I 
ibout in.) diame 
Di persion 
luced to 
inno few per cent circul 


ma 1 } 
yrobabilit byt ' ns t the 


comparab] 


techniqu Normal Armament 


The rockets appear h Normal armament installation weight 
from the 380 Ib. of the twin can- 
3.990 


fins instead of af 111ze1 } 
Actually thes n installation to a maximum of 
the tail fins, mounted on a ring Overload operations start with 
i little larger th mament weighing 4,590 Ib. and go to 
I ximum weapons weight of 5,700 Ib. 
rocket is Fuel system of the P.16 is simple, 
moves forward through the involves three tanks: the two wing 
steadied by the ring which a tanks and a_ fuselage tank 
tubular mpressed air feeds the fuel from the 
3-gal. tip tanks to the fuselage col- 
x tank which holds 151 gal. Fuel 
pumped electrically from the 
tank to the engine pump 
ich in turns feeds the high-pressure 
| nozzles. 
Refueling 
n on the lower fuselage side; it can 
fed with fuel pressures between 15 
id 45 psi. Fuel can be jettisoned from 
ics in the tip tank; it takes about one 
nute to dump the entire supply 


as be- 


forward 


diameter 1s just 


1} 
diameter of the rocket bod 


4 

the tail. When the 
" 

collector 

clementary launcher 


rocket moves forward, it 
1.7 

ring-mounted tail assembl 

bodv diameter f the 


then 
elie} } 


itly toward | ector 
sembly jams 
leaves the 

point is a single connec- 


the fin 


of four 
on the launch p 

In addition to the 12 
ur bomb racks f fore the 


Hydraulic system is the same 
troubles, and only 
basic design—have 


points, there are fi minor 


under the wings, making it pes 
the P.16 to carn wide variet en made. The main hydraulic fluid 
ternal stores in adc 


1 
lition to the nk is divided into two compartments 


langes—none of 
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DELTA 


NORTHEAST 
CAT 


(FORMOSA) 
CAPITAL 
AVENSA 


(VENEZUELA) 


JAL 


(JAPAN) 


TRANSCONTINENTAL 


(ARGENTINA) 





UNUSUAL CAREE 


Avco/, Nashville 


The Convair 880 is 
7 now on scheduled flight 


Air travel enters 
a new era for these 
leading airlines 


The new era of air travel has begun with the 
completion of its first scheduled flight by the 
sleek, new Convair 
880 Jet. Now in 
service on some of 
the world’s leading 
airlines, this new stand- 
ard in jet aircraft is soon to 
be followed by the larger 
Convair 600. 


Airlines slated to offer luxurious 880 

service include: Trans World Airlines, 

Delta Air Lines, Civil Air Transport 
(Formosa), Capital Airlines, Avensa (Vene- 
zuela), Northeast Airlines, Japan Air Lines 
and Transcontinental S. A. (Argentina 


Avco’s Nashville Division supplies many vital 
parts for these new luxury queens. Components 
include vertical and horizontal stabilizers, rud- 
der, elevators, wing tips, and wing leading and 
trailing edges. A deep reservoir of experience 
and production capability at Nashville has ad- 
vanced processing techniques for aircraft today 


for missiles tomorrow. 


For more information on the Nashville Division's 
capalilitu gin aircraft structures. write: General 
Marketing Manager—Structures, Nashville 


Division, Avco Corporation, Nashville 1, Tenn. 





making a main and an emergency sys 
tem. ‘The main side is handled by an 
engine-driven hydraulic pump feeding 
the system at 3,000 psi. The emergency 
ystem uses a separate electric pump 
with a 2,430-psi. feed pressure. Control 
ind longitudinal trim system, flaps, 
landing gear, wheel brakes, speed brakes 
ind leading edge flaps are hydraulically 
ypetated 
If the main system fails, the control 
system has an emergency hydraulic 
standby svstem and a manual mechan 
ical standby system. Trim is then donc 
manually. Nose flap and wheel brakes 
have emergency systems driven by 
hydraulic accumulators, and the main 
landing geat blown down by a 
mitrogen system 
Electrical svstem is a 6 kw. generator 
plus a 35amp./hr.  nickel-cadmium 
battery for the main electrical com 
ponents. An emergency electrical sys 
tem uses a 16 amp./hr. battery as the 
main power! ur 
Conventional instrumentation — for 
ine is provided, but there 
tems demanded bi 


requirements 


Radio Aids 

Ihe P.1( arr both main and 

dby VHF equipment or AN, ARC 

for communications; Ferranti Mk 

gunsight radar; Lear ADF 100 radio 
mnpass; Lear yaw damper; IFF equip 
ment on request; Peravia or Sperry HI 
7 gyi bomb-aiming equip 
ment, sucl i toss-bomb computer; 
l'acan air navigation with data link 
Cabin pressurization maintains at 
nospheric pressure up to 9,000 ft., and 
1 3 psi. differential above that height 
Graviner fire-warning and extinguishing 
vstem is installed. ‘There are g-suit con 
nections 

Brake chute has electromagnetic rm 
lease gear developed by Dassault in 
France, and a Kostelezki nbbon brake 
chute 

The ejection seat is a Martin-Baker 
Mk. 4 type, which gives low-level bail- 
out down to about 50 ft. above the 
ground 

Fairchild gunsight cameras are fitted 
in the wingtip tanks, and a Ferranti re 
order camera is tied into the Mk. § 
gunsight radar. Reconnaissance cameras 
can be installed in the noses of two 


iuxihary fucl tank 


Vickers to Build 
Hovercraft Vehicle 

London—Commercial development 

the Hovercraft air-cushion vehicle 
vill be undertaken by Vickers, Ltd., at 
the Vickers-Armstrongs works at South 
Marston 

Vhis development was announced by 
Vickers and Hovercraft Developments, 
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F-86 Jet Boost Whi h f hes 
Performance of the North America : IC 0 t ese 
F-86F Sabre jet for an interceptor rok rs -- 
has been increased from 650 mph. and ralg 5 | S an 
45,000 ft. to supersonic speed and mor 


- 
then 60,000 ft. altitude, using a Rocket services 


dyne auxiliary AR2-3 aircraft rocket « 


gine (AW Feb. 22, p. 55). Can hel Ou ? 
The rocket, throttlable fr * 


small 


3,000 Ib. to 6.000 Ib. thrust, uses the | Systems housing — light weight, high strength 
plane’s JP-4 fuel in combination with | aluminum shelters, vans and trailers. 


90% hydrogen peroxide as a hypergolic | Systems components — telescoping antenna 


bipropellant combination. It is on 
i Systems installation service — layout and 
installation of transportable syste h 
veloped by Rocketdyne. final aan, transportable systems, through 
; 


The aircraft was tested using Sid Systems packaging research — engineering design 
winder missiles as weapons, and a Ta and development for ground support and 
irc electronic equipment protection. 
| Complete production facilities — to handle your 
complete packaging assignment. 

: A unique “aluminum-chemical research” service — 
pumps for propellant supply are housed | engineering “brainpower pool” for solving 
in a centerline belly blister about half | virtually any problem in aluminum and foamed 
plastic fabrication. 


a family of small aircraft rockets 


navigation system. Two 250-gal 
tanks of oxidizer were carried. The 


rocket engine, gas generator and turb 


the size of the plane's canopy 





WRITE TODAY FOR CRAIG'S NEW COM- 





PLETE 16 PAGE CAPABILITIES BROCHURE 


masts, transit cases, cabinets, equipment racks. 


C 8-7, 360 Merrimack St., Lawrence, Mass. - Tel. MUrdock 8-696! 


i ub idiar\ t the POVCI t-D 

National Researcl c" nt - 
whi OT tl hicl Crag 

rototvpes in two siz gor . SYSTEMS, INC. 


$s systems and equipment are another Craig specialty through 


e Corporatior 





[or 


3 strategic locations 
for immediate delivery 


— TYPES IN STOCK 
304 © 310 © 316 © 321 © 347 Plus Carbon Steel Hydraulic 


AMS 5050 E 1000 PS! Hydrostatic Pressure Tested 


AB MURRAY CO inc 


TUBING SPECIALISTS + SINCE 1845 
NEW YORK e PHILADELPHIA ¢ PITTSBURGH 





























AERIAL VIEW of first Ballistic Missile Early Warning System, to go into operation this fall, shows site layout at Thule, Greenland. In 
front of each of the four giant detection radar antennas (1) is a pipe-organ type scanner building. Radar transmitters and receivers are 
housed in two buildings (2) as well as in building which houses tactical displays and data processing equipment (3). Service buildings 


(4) are at extreme right. All buildings are connected by 6,000-ft. passageway. 


First BMEWS Nears Operational Status 


By Philip J. Klass bombers and missil le 15 min | BMEWS | installati 
Warning I i i ballisti ni vhich xfend more than 
Thule, Greenland—Air [lor firs ( | 
Ballistic Missile Early Warning Svsten irst operational test of the BMEWS 
(BMEWS) site, the largest, m 1 e here 3 expe ted to use lar rbit 


' 
ites as targets. Second of 


Wid 
plex military ele 


constructed, is expec Metal Passageway 


d for operation in An enclosed metal pa 
7 


Janned BMEWS 
ani oh 


} c.v 
ational this fall, onls vears r firs iska, is sche 


contracts were award n to ac ommodat 
Four powerful detection radars of th 1 ollow short! re 1 ti 
BMEWS site here, located ) mi e four giant detection radar an inner buildings, two radar transmit 
from the North Pole and roughly mid nnas here, cach standing 165 higl er/receiver buildings, a tactical control 
wav between New York and oscow, ind measuring 400 ft. long, larger thas nd data processing building and s« 
will be able to probe several yusanc 1 football plaving field, are buildings. More than 


Strategic Air Commai almost dwarfed by the hug resembling 


onnects the four antenna 


DETECTION COVERAGE of three programed BMEWS sites in Greenland, Alaska and Britain together with the dual rearward 
communication citcuits which link them with North American Air Defense Command and Strategic Air Command Headquarters are 
shown in sketch at left. Thule BMEWS site can give as much as 40 min. warning for ICBM with high-energy trajectory (42 deg.), ot 
22 min. for minimum-energy trajectory (23 deg.) attacking New York (right). Dual radar beams enable BMEWS to tell whether object is 


an ICBM, also its launch and impact points. 
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large heating ducts, line one side of the 
passageway to carry power from the 
radar transmitters to the scanner 
buildings 

Originally the BMEWS. sites in 
Greenland and Alaska were to have 
AN FPS-49 tracking radars in addition 
to the AN/FPS-50 detection radars 
AW July 28, 1958, p. 19). The FPS-49 
is produced by Radio Corps. of Amer- 
cia, which also is the BMEWS systems 
manager; the FPS-50 is produced by 
General Electric's Heavy Military Elec- 
tronics Department 

After the program was under way in 
early 1958, Air Force took a close, hard 
look at original cost estimates and de- 
cided that originally planned facilities 
ould not be obtained within budgetary 
limits. Air Force therefore decided to 
forego the FPS-49 tracking radars at 
least initialls 

However, foundations and pedestals 


AIR FORCE’S first Ballistic Missile Early Warning System (BMEWS) site in Greenland 
will go into operation this fall only two years after construction was started near Thule 
AFB, approximately 900 mi. from the North Pole and roughly midway between New 
York and Moscow. Much of the construction was carried out during long Arctic night. 


onstructed here so that 

n be added later if 

permit. Cost of 

ing thre racking radars here and 

it the Alas} IE WS site is esti- 
mated at around $75-100 million. 


British Base 

The joint British-U.S. BMEWS in- 
tallation to be made at Fylingdales will 
use only the RCA tracking radars. 
Only the RCA-developed radars are now 
planned Decision to use the RCA 
radars for both detection and tracking 
is based in part on the fact that West 
em Eur ype represents a relatively small 
target arca and that IRBM rather than 
ICBMs 1 preset he major threat 

Thu ‘ ngle detection radars are 


BMEWS site here 

ut $500 million 

Alaska, 

ion radars, will cost 

n. Site in Britain will 

million. British will 
mstruction costs, 

million, with 

radars and asso- 

equi Installation will be 


perated by Roval Air Force and USAI 


I 


Britain will pay innual operating costs; 


the U.S. will supply spare parts 
A few vears ago, it would have been 
onsidered technically impossible to de- 
ign a radar with a detection range of 
more than 2,000 mi. against a small 
vet the size of a missile warhead. Yet 
y, General Electric engineers on the 
show no doubts that the F’PS- 
iccomplish detection ranges 
uuld have been incredible a 
Vv Vcal igo 
his confidence is born of experience 
with General Electric's predecessor THREE PRECISION tracking radar antennas, produced by Goodyear Aircraft, with 84-ft.- 
equipments, such as the FPS-17 in- diameter dish, will be installed at BMEWS site in Britain. Antenna contour must be 
stalled in Turkey and a later version in- maintained to within 3/16th of an inch. The AN/FPS.49 tracking radars, made by RCA, 


stalled in Trinidad to track missiles fired — may also be installed at BMEWS sites in Greenland and Alaska if funds permit. 
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CHANCE Ce RANGE SYSTEMS 


VOUGHT 


78 


SPACE TRACK AROUND THE CLOCK! 


Barking Sands, Kauai, Hawaii...It’s one of several 
stations where Vought Range Systems specialists have 
maintained a 24-hour space watch. 

Their job is to get precise, dependable data on missile 
and space vehicle operations. This kind of job has gotten 
ten million man-hours of attention from Vought Range 
Systems personnel. 


Around the world, veteran Vought teams are setting 
examples of efficiency and economy in remote-base 
operation. They expedite station activation. They provide 
complete operational service, including inspection, main- 
tenance, and alignment and operation of mechanical, 
electronic, optical and camera equipment. 


STATION OPERATION /S PART OF THE FULL SERVICE 
offered by Vought Range Systems Division to military and 
space agencies, and industry. Other specialties include: 
range studies, range instrumentation (both land-based 
and shipboard systems), range implementation, and 
drone services. Vought contributed this full range of 
services in the development of the Inland Test Range 
portion of the Pacific Missile Range. 

Find out how quickly and economically our trained repre- 
sentatives can meet your tracking or testing requirements. 
Write: S. O. Perry, Division Manager... 


DIVISION DALLAS, TEXAS 


THIRD BMEWS site, in Britain, will em- 
ploy three AN/FPS-49 tracking radars 
te be used both for detection and tracking. 


from the Atlantic Missile Test Center 

The FPS-50 operates in the lower 
portion of the ultra-high frequency 
band 

Kach radar antenna produces two 
beams which simultaneously scan in azi 
muth, utilizing a pipe-organ type feed 
irray and large scanning switches. Onc 
beam has an clevation angle relative to 
the horizon of 2-5 deg.; the other an 
elevation angle of 6-10 deg. The fou 
itennas at this site collectively produc 
in azimuth radar coverage of about 150 


deg 


Time Interval 


By measuring the timc 
tween t interception two 


beams, target radial velocity by means 


targ¢ 
of doppler shift, and using conventional 
methods of determining target bearing 
ind range, BMEWS computers obtain 
ufhcient information to determin 
whether the target is following a ballis- 
tic trajectory or whether it is a satellite 
r metcor 

If the target shows warhead character 
omputers supplied by Sylvania 


lectric, can also compute its launch 


l impa 

The eight radar beams are powered 

i total of 20 radar transmitters, each 
employing klystron tubes rated at “ses 

ral megawatts” peak power. By means 

f switches operable from the tactical 


t arcas 


control center, several transmitters can 
be paralleled to increase the penctrating 
power of any antenna beam 

Recently developed low-noise para 
metric amplifiers were not used in the 
I PS-50 receivers because their design 
had to be frozen before the parametric 
imphiers had proven their practicality 
he addition of such amplifiers, involv- 
ing relatively minor cost, should make 
it possible to extend the range of 


BMI WS radars 


No Radar Scopes 


Because the power level of the 
ceived signal (echo) from a nose cone 
t a range of several thousand miles is 
nly a milli-micro-microwatt (a thou 
indth of a billionth of a watt), it would 
not be distinguishable from background 
noise to a human operator if displaved 
mventional radar scope 
extremely weak signal must b« 
grated and otherwise enhanced, then 
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malyzed by computers for characteris Norad) and Strategic An y a moderate distance, recently 
to Thule for the BMEWS site. The 


tics which mark it as a signal return as — Headquarter 
distinguished from random noise or Ihe display includes a. statist t 1 high-power AN/FRC-47 
echos from natural phenomena such as — measure of the “confidence level” spheric scatter system which links 
meteor trails. Such enhancement and — target data displaved, based ile to the Cape Dver terminus of 
inalysis must be performed at speeds quality of signals, performance of DiW Line, which in turn has rear- 
far beyond the capability of human op cts, atmospheric conditions and ot! tropo scatter circuits back to com- 
factors Canadian telephone circuits 
aa I RC-47 is a quadruple diversity sys 
Digital Data nploving dual antennas and both 
Data for display at Norad and SA sontal and vertical polarized trans- 


Isp! 


crators 

BME WS does not, therefore, use con 
ventional cathode ray tube type displays 
larget data from digital data processing 
cquipment is displayed on tote boards — lieadquarters 
ind consoles, using colored, illuminated — form over two completely separat tactical display m« ssage from 
panels which are easy to read and un munication tems. Western Elect VIEWS sites is transmitted in digital 


derstand 1 

Information on ballistic missile tat ward communi 
gets, their calculated launch and im marine cable, ly twe ir 
pact areas, together with a status report 
on the configuration and performance 


transmitted in digit ns to assure extreme reliability 


1 BMEWS prim ntractor for ng audio-tone modulation. The 
ition is a ige itself consists of 63 bits, to 


idded another 18 bits for er 








f radar equipments, 1s displayed sim 
ultaneously at the BMEWS site and at 
North American Air Defense Command 





BMEWS Contractors 


Nearly 3,000 companies participated 
in the USAF’s Ballistic Missile Early 
Warming System (BMEWS) program, 
prompting some to refer to it as the 
“nation’s biggest industrial togetherness 
program.”” Major contractors and their 
responsibilities include 
®@ Radio Corp. of America: prime con- 
tractor and systems manager. RCA also 
supplies the AN/FPS-49 tracking radars 
and automatic checkout and monitoring 
equipment for entire system 
@ Western Electric Co.: prime contrac. 
tor, responsible for rearward communi- 
cations from BMEWS sites. 

@ General Electric: subcontractor, re- 
sponsible for AN/FPS-50 detection 
radars. 

@ Sylvania Electric: subcontractor, re 
sponsible for automatic data processing 
system, including equipment for con- 
verting radar output from analog to 
digital form and digital computers (man 
ufactured by International Business Ma 
chines Corp.) for analyzing target trajec 





tory and threat. 

®@ Goodyear Aircraft Co.: subcontractor, 

responsible for building 50-ft. pedestal 

and 84-ft. diameter parabolic antenna 

used in AN/FPS.49 tracking radars as Components shown compriee typical units of 2 fight control syste 

well as radomes that enclose antenna. 
Principal subcontractors to General position and rate gyroscope 

Electric on its AN/FPS-50 detection serve actester 

radars include: extieh epeeme bebe diean 

@ Continental Electronics Manufactur- 

ing Co.: radar transmitters. 

eD. S. Kennedy & Co.: antennas. 

@ General Bronze Corp.: scanner 


Computer amplitrer 


Many designs available for specific messile configus at 
switches. 


@ KitelMcCullough and Varian Associ 
ates: klystron traasmitting tubes. 

RCA says that approximately 66% of . 
the total BMEWS contract has been '  & Gyroscope Company 
subcontracted and that approximately 
36% of the total expenditures have gone Senta Monica, California - Dayton, Ohio - Washington, DC 


to small business firms. 
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trux takes the shock 
as the Vigilante 
“hits the deck” 


parts of USS STRUX in the main landing gear | je 
sf and inner cylinders, and wheel fork. STRUX packs 
t seven per cent more strength per unit of weight tha 

or alloy steels commonly used for critical landing gear 


gs. 





With the landing gear dOWN and locked, 


the Navy’s newest Mach 2, carrier-based, 
supersonic attack aircraft, the A3J Vigilante, 
swoops in to “hit the deck.’”’ This marks the 
first use of USS Srrux in main landing 
gears and nose gear assemblies. 

USS Srrux is an ultra-high-strength alloy 
steel, developed by United States Steel, for 
use in aircraft. It can be forged, machined 
and heat-treated to develop strengths in the 
280.000 to 300,000 psi range with adequate 
toughness. Compared with SAE 4340, fre- 
quently used in landing gear components, 
Strux has about 7% more strength and, 
as proved by landing gear makers, can re- 
duce weight by a comparable amount. 

Today, with the emphasis on reliability of 
landing gear components, USS Srrux cer- 
tainly deserves your serious consideration. 
And the importance of weight savings are 
obvious to anyone making aircraft or missiles. 


The Navy's new A3J Vigilante, produced by North Americar 


UX components in the 
ling gear include the 
cylinder (piston) and 
lhe nose landing gear 
ind a fork made of 
every facet of 
properties and work- 
ability before specifying it for the A3J 
landing gear. Each main gear must with- 
stand shock loads that can run well over 
100,000 pounds. 
U. S. Steel sel 
or annealed condit 


The primary ST 
Vigilante’s main 
outer cylinder, inner 
fork, and a trunnior 
uses an inner cylinder 
Srrux. Engineers tested 
Srrux’s mechani 


Strux in the hot rolled 

in a full range of bar 
sizes, in blooms and billets up to 1544 inches 
square or in flat rolled products as required. 

For more information on USS Srrux, 
write United States Steel, 525 William Penn 
Place, Pittsburgh Pennsylvania, or con- 
tact the nearest USS District Sales Office. 
Comprehensive t cal data is available 
at no obligation 


x are registered trademarks 


United States Stee! Corporation — Pittsburgh 
Columbia- Geneva Stee! — San Francisco 

ee Coal & tron — Fairfield, Alabama 
United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 
United States Steel 


Landing gears are 


nal 


ee ent 


nN 


* 


This mark telis 
you that a product is 
made of modern Steel 


y Bendix Products Div., Bendix Aviation Corporation, 
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SELECTOR 
SWITCHES 


for 
» Resistance Thermometers 
> Thermocouple Thermometers 


THERMOCOUPLE SWITCHES 


Flanged 
Cases 

in2 inch 
3 inch 

4 inch dia. 


Engineered to give years of ser- 
vice in test work as well as in 
permanent installations, LEWIS 
switches have heavy, low-resist- 
ance contacts; positive detent 
action and sturdy terminals for 
easy wiring. 

The cases are splash proof and 
dust tight, of close fitting bakelite. 
Husky black-finished aluminum 
indexing knobs are used to turn 
the stainless steel shaft supporting 
the rotating brushes. 


RESISTANCE BULB SWITCHES 


A companion line of the same con- 
struction except that they are fit- 
ted with a common-terminal ring 
for three-wire bulb connections. 


THE 9S SERIES 
THE SPACE SAVERS 


FOR AIRCRAFT RESISTANCE 
THERMOMETERS il 


Small, sturdy, steel- = 
cased switches 1%4 ¥ 
inches in diameter, 
2-9/32 inches total 
shaft length, one hole 
mounting with 1-32 & 
NS-2A threaded bush- 1%" dia. 
ing. Designed especially for con- 
necting two or more resistance 
temperature detectors to one in- 
strument, now flying in the 
modern jets. 
Write for our descriptive 
bulletin on Selector Switches 


The LEWIS ENGINEERING CO 


Measurement 


. e 


NAUGATUCK omen. EE a om a om © is 











TRANSMITTERS for high-power BMEWS radars, contained in cabinets shown above, pipe 
megawatt-level power to antenna scanners through huge waveguides shown. Elaborate 
switching system permits several transmitters to be paralleled for increased range or to 
be switched to other antennas in the event their transmitters malfunction. 


ror detection using 


parity checks 

At 1,000 mi. intervals al 
rearward communication 
BMEWS, the messages 
cally subjected to an error | 
In addition, when the ident 
irrive at Norad over the two routes 





BFGoodrich 


FEATHERWEIGHT 
PRESSURE 
INDICATOR 


This B.F.Goodrich Pressure Indicator 
incorporates an Omega-design bellows, 
which closes a contact when pressure 
reaches a preset value in the range of 
250 to 500 p.s.i. Device is less than 
l inch long, weighs under half an 
ounce. Now used in primary missile 
batteries and torpedo batteries; special 
design can be built to meet your needs, 
Write for complete information. 


B.EGoodrich 


aviation products 
Dept. AW-5E, Akron, Ohio 





ire compared. If there is no discrepancy, 
the message goes to the displav board 
If there is a difference between the two 


the BMEWS site is automati 


ted to retransmit the mes 


ntinuously monitor and exercise 
vital rearward communicatior 
during periods when ther 
tical messag 
jutomati heckout 
BMEWS site will transmi 
at the rate of eight per 


six correct test me 


received imber rt sound if cu 

cuit detenor » tl Ol only 

four res messages per second 
} , ' . i} +} red ] 

OT ics ite eceived wn a Tea anirm 

sounds to alert operating and mainte 

nance pt rsonnel 


Phone Circuits 


In addition to the data link circui 
’ 


there are te leph me and telet 


vpe cCirculygs 
which can be employed for tr insmitting 
tactical data in an emergence 

When the DEW Line was built 
tions with rotating surveillance radar 
were placed only 100 mi. apart that if 
one station had to shut down, adjacent 
stations could cover its sector. Because 
of the extremels high cost of a BMEWS 
installation, such backup is not feasibl 

Instead, RCA and it, subcontractor 
have used every conceivabl technique 
to build this bac kup « apability into cach 
BMEWS site so that round-the-clock 
operation is assured 

Starting at the sub-subsystem level, 
wherever feasible, redundancy has been 
designed into the equipment. For ex 
imple, the stable local oscillator in each 
of the transmitter/receiver buildings is 
provided in duplicate. Both equipments 
are operated continuously although only 
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of on-the-line.” Built-in 
monitoring circuitry checks the perform- 
ince of both equipments. If there is sig 
nificant degradation or failure of the 
on-line equipment, it is automatically 
off and the other 
cquipment 1s into service 
he operational status of all equipments 
the 
hown 


one them is 


switched the line 


connected 
in transmitter-receiver building is 
on a console in the building’s 
monitor room 

The Missile 
MIPS), which 


determine 


Set 
to 


Cad 


Predictor 
radar data 
impact 


Impact 
inalyzes 

of target, 
ica Wout is a 
total numbers of warheads 
IBM 7090 solid 
The two cor put 


the 


typ 
ind launch warhead, and 
employ s two 
tate digital computers 
imultancously solve 
then compare solu 

identical before 


master display ; 


ith propicin 
tions to be th 


msmitting ts to 


In addition h 
be 


ma hinc periods 
to a test problem 
n to check ill of 


If fails 
iti 


1 mae hing 


} } 
! nad il 


ypcrating 


in the trans 


indicated in 
itor room 
ral over-all 


i\ the 


op 
the 
is adjoining the 


the center build- 


clement in 


proc 


sing cquip- 
and 


transmitters 


Checkout Development 
RCA, in addition to i man 
zoment and FPS-49 responsibilities, de 
nonitoring and 
the over-all s 
wer-all svstem 
central 


ts systems 


yped the automati 
‘ 
he ut equipment for 


I 
tem. In addit +] 


} Hie 
performance monit 


ring in the 


nonitor room, the RCA cquipment ilso 


les simulated ballistic missile at 


' 


AS, prog imed mn 


vhich check performance of 
omplete system except for the 
program nput to the 


RF level by 


waveguide 


magnetic tape, 
the 


inten 


the 
he test 
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ANTENNA for General Electric AN/FPS-5 
wide, larger than a football plaving field 
| 


of the 1,500-ton antennas, produced by D 


BMEWS site 


vertical plane 


Antenna is torus shaped 
Automatic checkout syste 
and tests performance of entire BMEWS 
occu®s 


major clement in the BMEWS site, includi 





Console shown below gives complet 


fiit > 
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letection radar stands 165 ft. high, 400 ft. 
relative size, note man on catwalk.) Four 
& Co., installed at Thule 


ircular in horizontal plane, parabolic in 


Kennedy are 


leveloped by RCA, continuously monitors 


facility, localizing fault when a malfunction 


visual report on operating status of every 
tal rearward communications circuits to U.S 





Where you must have 
actuator reliability... 


look to 


Airborne 








Among the more critical of recent 
Airborne actuator applications 1s 
that on the National Aeronautics 
and Space Administration’s NERV 
vehicle, where a linear actuator is 
required to extend and retract a 
nuclear emulsion package. In fact, 
success of the vehicle’s mission— 
study of the lower Van Allen 
radiation belt—-depends to no little 
extent on reliable functioning of 
this one component alone. 


In initial firings, the 75-lb. NERV 
will be carried to an 800-mile alti- 
tude by Argo D-8 rockets. The 
flight program calls for energizing 
the actuator at 120 miles up, thereby 
opening the shutter and telescoping 
the emulsion package out from 
the front of the nose cone. This 








Detail of GE-built Nuclear Emulsion 
Recovery Vehicle (NERV) shows loca- 
tion of Airborne actuator used to ex 
tend and retract emulsion package 
Requirements call for operation at 
temperatures from —65 to 160°F; alti 
tudes to 200 miles and beyond. Weight 
of actuator: 1.2 ib. 


condition is maintained until the 
vehicle is within 200 miles of the 
ground on the way down, at which 
point the actuator retracts the 
emulsion package, closing the 
shutter. 


Noteworthy also in this application 
are some of the prime contractor’s 
quality assurance tests, including 
acceleration to 125 g; sound pres- 
sure level of 160 decibels minimum; 
and shock loading of 50 g. 


Whatever your requirements in 
electromechanical actuation—linear 
or rotary—you can depend on 
Airborne to help you achieve 
highly reliable componentry. For 
information or proposals, contact 
any of our offices, 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY e 


Offices in Los Angeles and Dallas 


tected, a series of tests contained on 
punched cards or tape can be used to 
track down and isolate the fault to a 
major subsystem. 


Systems Compared 


Because the DEW Line and 
BMEWS both are designed for early 
warning and both are Arctic installa- 
tions, it is interesting to compare the 
two though they are complementary 

lhe $500 million cost of building the 
BMEWS site here in Thule is slightly 
less than the cost of building the com- 
plete DEW Line, with its nearly 60 
stations stretching across 3,000 mi 

However, where the bulk of the 
DEW Line cost went for construction 
of facilities rather than for radar and 

mmunications equipment, the reverse 

true for BMEWS. Because the ma 
ority of DEW Line stations were built 
ated locations, it was necessary 
nstruct landing strips, water 
roads and other ser faqiiiti 
ite. The BMEWS site here 
only 12 mi. from the main Thule 
base, could utilize manv of 
isting facilities 
Che 700 persons who will be required 
the BMEWS site here on a 


un ( clock basis ire ibout 300 k S$ 


} 


1 the number required to man the 


DEW Line. However, BMEWS per- 

nnel will be housed and fed (except 
for mid-day meal) at Thule AFB and 
the base also will provide many service 
facilities. DEW Line stations must pro- 
Il such services and facilities them- 
s. (BMEWS site will contain emer- 


cy dormitory and eating facilities 


n blinding “white-outs,” — or 
“phases,” produced by 100 mph. veloc- 
ity winds that blow snow off the icecap 
ind strand personnel at the site 
In terms of cost and operating per- 
nnel, the single BMEWS site here is 
ighh equiy ilent to th 60-station 


DEW Line, which gives an indication 


f the magnitude of the undertaking 


Civilian Personnel 
RCA will provide civilian personnel 
to operate the BMEWS sites here and 
n Alaska, at least for the initial year 
ind possibly longer. Total annual oper 
ting cost for this site is estimated at 
5100 million, slightly less than the cost 
f operating the DEW Line which is 
rried out by Federal Electric Corp 
ider USAF contract 
If location of BMEWS sites 


isting air bases cased some of the con- 


near ex- 
truction pt compared with 
DEW Line construction, there were 
an new problems peculiar to 
BMEWS. For example, the huge 1,500 
ton radar antennas had to be designed, 
ind anchored, to withstand winds with 
velocities of up to 200 mph 

The concrete antenna bases had to 
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be built to prevent any settling which 
could cause antenna misalignment 
When concrete hardens (cures), it gives 
off heat which could melt the frozen 
ground and allow the concrete to settle 
or shift position. To prevent this from 
happening, copper tubing was placed 
in the wet cement and refrigerated water 
was passed through the tubing to carry 
off the curing heat and prevent the 
frozen ground from melting. The tub- 
remains in the hardened concrete. 
lo prevent settling of the concrete 
floors in scanner buildings, which would 
defocus the antenna, ducts were laid 
under the floor and cold air is contin- 
uously circulated to prevent building 
heat from melting the ground under- 
neath 

Handling the difficult Arctic con- 
truction prol lems of this sort was the 
responsibility of the Army Corps of 
I-ngineers, under the management eve 
of the Air Materiel Command 

Air For pokesmen pay tribute to 
the cooperation of the Danish govern- 
BMEWS program. The 
1 constitutional 
Denmark. A 


Ing 


ment in the 
Island of Greenland is 
part of the country of 
number of Danish citizens are em 
ploved in the site construction and 
will be emploved for 


staff at 


ierever possible 
yperating and maintenanec 


ite 


Haloid Xerox Makes 
RC Circuit Modules 


Rochester, N. Y.~Technique of mak 
* microminiature RC circuits by 
f multilayered, pre- 
ind interconnect- 
form 
modules has been developed here by 
laloid Xerox, In 

Resistance-capacitive circuits are 
formed by ive deposition of re- 
conductive, diclectric and then 
without regard to ge 
vacuum evaporation on ce- 
ramic substrate. All layers except the 
film completely the 
Specific circuits are then 


by selective xerographic sten 


mical etching 
vated wafcrs 
ing them with 


cram 


end wafers to 


SLUICE 
istive, 
mductive film 
metn br 

diclectri Cover 
ubstrate 

formed 
ciling and etching 
Resistance 


to a 


values from a few ohms 
megohm and capacitances from 
1 few picofarads to rear 0.02 micro- 
farads have been Notched 
l-in.-square RC circuit plates can be 
tacked by insertion into slotted end 
wafers. Holes in the end wafers en- 
ible conventional active components to 
be mounted in end wafers between and 
parallel to RC circuit plates. Precoated 
onductive material on end plates is 
etched to form conducting paths and 
ibs protruding from end plates are sol- 
der-dipped for interconnection. Project 
is sponsored by Air Force Cambridge 
Research Center. 


i¢ hieved 
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Flight Patterns Displayed in 3-D 


Detroit, Mich.—Chrvysler Cor 
developed a new plotter that will 
three-dimensional graphs of aircraft 
missile flight patterns 

Coupled to radar and an 
puter, the 3-D plotter can re 
present in almost instant picture 
vehicle’s flight path. At the pr 
time, there is a deal of th 
mensional data—for example, fr 
missile flight test—that, by nece 
being presented in two-dimen 
form. As a result, Chrysler's R 
Felts points out, it is difficult, if 
impossible, for the eve to get an 
f what is really happening 

One new 3-D plotter i 
till unnamed air 


ipproach 


inal 2 


great 


sched 
be installed at a 
minal for 
trol while other ear 


evaluation in 
ly production 
els are expected to undergo te 
White Sands Missile Test 
Among other possibk ipplic it 
yf which are 
study by Chrysler 
satellite tracking, 


ubmarine 


the plotter sorne 
det 
plotting 
fire control, anti 


nd tur 


lf 


l 
prog 
in | 


| his 


is, driven in 
tional servo loops 1S 
tank of transparent gel 


nalo 
th 


inel data display. The company 
interested in using the plotter 
ramed machine tool control. 

is how the device works: A 
ixes bv three 
suspended in 
Signals from 
g computer to the servomotors 
e stvlus. Inside the stylus are 


three 


ink channels for multi-color trac- 


No 


ent 


fluo- 
under 


ink will be 


vividness 


yrmally, the 


for greater 


raviolet lighting 
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As the 


: stvlus moves through the gel, 


ink is pressure fed out of the stylus 


» the 


is, like 


ings 


)y 
1Isely 


ire 
tube, or disappearing 
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The gel closes behind the 
quicksand, trapping the 
The ink traces can be kept 
suspended in the 
d and then erased 


gel 


gel as long 
with a suc- 
ink can be 


r the future, Chrysler engineers are 


rKing 
tter 

Th y 
ling 


ink, 


on an electronic version of the 
in which a_ three-dimensional 


scope will replace the gel, pen 


NEW PLOTTER makes and leaves three dimensional ink tracings in transparent gel. 
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Flight Propulsion 


880’s START COMMERCIAL SERVICE 


CJ-805’s Power 
Delta Jetliners 


Atlanta, Ga.—General Electric engines 
entered commercial service for the first 
time on May 15 when Delta Air Lines 
Convair 880 Flight #873 left New 
York’s Idlewild Airport bound for 
New Orleans’ Moisant International 
Airport. 

DAL Flight #873 was the world’s 
first 880 passenger service. It inaugu- 
rated Delta jet service to New Orleans. 

The second 880 flight left the ground 
while the first was still in the air, and 
Delta 880 service was fully underway. 

A pre-service Delta flight demon- 
strated the capabilities of the fastest 
and the newest of the jets. 

Delta’s first 880 established a new 
coast-to-coast speed record on its re- 
cent initial cross-country pre-service 
flight. The 880 “Delta Queen” flew 
the 2359 miles from San Diego to 
Miami in 3 hours, 31 minutes, and 54 
seconds, 

Average ground speed for the record- 
breaking flight was 665 miles per hour. 

Delta President C. E. Woolman, 
aboard for the flight, said, “This new 


southern transcontinental speed record 
clearly establishes the General Elec- 
tric-powered Convair 880 as the queen 
of the skies. The aircraft performed 
magnificently and fully measured up 
to my expectations for both plane and 
engine.” 

More information on Convair 880s pow- 
ered by General Electric jet engines is 
found in GED-4192. See coupon. 


IT’S A SWEET AIRPLANE—C. E. Wool- 
man (left), Delta Air Lines President, 
discusses coast-to-coast record-breaking 
flight with T. P. Ball, Delta's chief pilot. 





General Electric’s T58 Turboshaft Engine 
Completes 2000-Hour Endurance Run 


Lynn, Mass.—General Electric’s 1050- 
shp T58 turboshaft engine recently 
completed 2000 hours of endurance 
running. The gruelling test, designed 
to determine T58 parts life expectancy, 
simulated the demands which the en- 
gine would face during 4000 typical 
30-minute helicopter missions. In all, 
4000 starts and 12,000 burst accelera- 
tions were made. Condition of parts 


2000-HOUR ENGINE INSPECTED—M. C. 
Hemsworth, G-E Small Aircraft Engine 
Department Manager of Engineering 
(right), examines 158 compressor with 
evaluation engineer J. W. Wills. 


brews} | Pas 


was excellent. 

Developed for the U.S. Navy, the 
T58 is now in production and has ac- 
cumulated more than 30,000 hours of 
total running time. Military applica- 
tions include the Navy’s HSS-2 and 
HU2K helicopters, the Army YHC-1A, 
and two experimental vertical take-off 
and landing (VTOL) aircraft, the 
Kaman K-16 and Fairchild M224. 


The engine’s commercial counter- 
part, the CT58, has been selected to 
power Sikorsky S-61s, ordered by Los 
Angeles Airways and Chicago Heli- 
copter Airways and Vertol 107s, which 
New York Airways plans to use. The 
CT58 powers Sikorsky’s S-62 
single-engine amphibious helicopter 
being offered to corporate charter and 
airline users. 


also 


More detailed information on the T58 pro- 
gram is tound in GED-3985. See coupon. 


J85-7 Powers GAM-72 To New Altitude 


Holloman Air Force Base, N. M.—Mc- 
Donnell’s GAM-72 decoy missile suc- 
cessfully completed its first free flight 
recently with General Electric’s J85-7 
production turbojet, the engine slated 
to power the “Green Quail” when it 
enters service with the Strategic Air 
Command. Air launched at operational 
altitude from a B-52 bomber, the mis- 
sile completed its automatically-pro- 
grammed flight without incident, reach- 
ing the highest altitude of all flights 
to date. 


Although the GAM-72 has been free- 
flown with a development J85 engine, 
this was the first in a series of mission 
simulation flights aimed at paving the 
way for release of the production mis- 
sile system to operational SAC squad- 
rons. 

J85 engines have now compiled more 
than 11,000 total test hours. 


More information on G.E.’s J85 produc- 
tion turbojets, for “Green Quail” and 
other applications, is available in GED- 
4096. See coupon. 





CJ-805-23 ENGINES POWER FLIGHT— 
General Electric's aft fan engines power 
the B-66. 


A report about 


General Electric Company. 


B-66 POWERED BY AFT FAN ENGINES— 
G-E leased aircraft in flight, fitted with 
Convair 600 nacelles. 


CJ-805-23 Highly -Successful: Ist 
U.S. All-Turbofan-Powered Flight 


Edwards AFB, Calif——For the first 
time an engine manufacturer flew tur- 
bofan engines as primary powerplants 
when General Electric 
flight-tested two CJ-805-23 engines re- 
A G-E leased Air Force B-66 
flew for hour and 40 minutes at 
altitudes up to 35,000 feet, and speeds 
up to Mach .85 

Flight tests are continuing with out- 


successfully 


cently. 
one 


standing success. 

Both engines are mounted in Con- 
vair 600 production nacelles. Through 
these tests, General Electric will sup- 
ply significant data on the pods, be- 
fore the 600 flies for the first time. 


eo: | 


4000-LB THRUST AFT FAN IS UNVEILED 
—This is the first full-scale mockup of 
General Electric's new CF700 turbofan 
engine, recently announced as the first 
small aft fan engine specifically designed 
for light- and medium-weight aircraft 
being offered to corporate, military and 
airline users. Being developed under 
G-E sponsorship, the CF700 combines 
the J85 gas generator and a scaled-down 
version of the CJ-805-23 aft fan to pro- 
duce 4000 Ibs thrust with a 0.69 SFC. 
Flightworthy engines will be available 
in April, 1961; FAA-certified engines in 
February, 1962. More CF700 information 
is contained in GED-3986. 


The aft fan CJ-805-23s underwent 
extensive ground tests in Convair na- 
celles before the historic flight. 

Convair 600s, equipped with the CJ- 
805-23s, have been ordered by Ameri- 
can Aijrlines, Scandinavian Aijirlines 
System, Swissair and REAL (Braz 

As aft 
flight General Elect: 
recently purchased a Caravelle VII 
from Sud Aviation. Wind tunnel 
of the Caravelle aft fan nacelles | 


part of its continuing 


test program, 


already begun. Flight tests will begir 
Fall, 


tion of the aft fan-powered jet. 


early leading to early certif 


lf you'd like additional intormatior 
of G.E.’s alt fan engines, 
coupon below. For CJ-805-23 
tion, GED-4192; CF-700, GED-398¢ 
35; GED-4098 


ary ma 


infor 


B-58 TIME RECORD SET 


Fort Worth, Tex.—The Air Force’s B 
58 “Mary Ann,” powered by Gene 

Electric's J79-5A_ turbojets, 
routine flight of 18 hours and 10 n 
utes recently t 


made 
» set a new “Hustle 
endurance record. 

“Mary Ann” was refueled twice 
ing the flight. Piloted by Lt. Col. Leor 
A. Legge, the B-58 took off from ¢ 
well AFB at 6:40 p.m. March 22 
landed on the same strip at 12:59 p.m 
the following day. The flight covered 
approximately 11,000 statute miles. 


progress 
from the Flight Propulsion Division of the 


in products 


6) 


FAA Awards CT58 
Production Certificate 


Lynn, Mass.—General Electric’s Small 
Aircraft Engine Department has been 
awarded the first original helicopter’ 
gas turbine production certificate to be 
granted by the Federal Aviation Agency. 
The certificate authorizes quantity pro- 
duction of G.E.’s CT58-100 commercial 
helicopter engine without FAA inspec- 
tion of each individual powerplant. 
The engine itself was certificated by 
the FAA for commercial helicopter 


service on July 1, 1959. 


Sree Me é.”. 


PRODUCTION CERTIFICATE AWARDED— 
G-E Small Aircraft Engine Department 
General Manager Gerhard Neumann 
left) accepts production certificate num- 
ber 107 from Walter H. Ross of FAA. 


The advantages of CT58-powered com- 
mercial helicopters are described in de- 
tail in G-E.’s illustrated brochure, GED- 
See coupon below 


FOR MORE DETAILED |NFORMATION on 
these and other develooments in General 
Electric aircraft powerplants, contact 
your nearest G.E. Flight Propulsion Divi- 
sion representative or indicate below the 
brochures you would like te receive. 
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nchro input 


min 


deg. /s deg velocity of 
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Orbit Instrument Corp., 131 Eileen 


Wa Svosset, N y 


Dimensions are in 


long 


¢Klystron power amplifier, Model 
210 A, supplies 2 kilowatts and operates 
7,125 kme. to 8.5 kme. 1 

: gain of better than 40 db. when oper 
ated as broadband amplifier. Maximum 
bandwidths at 4 power points are | 
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Over inge with 
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nously tuned 
Sierra Electronic Corp., 3885 Bohan- 


non Dr., Menlo Park, Calif 
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Second Project Rover Reactor 
Prepared for AEC Power Runs 


Second reactor in the Project Rover nuclear rocket propul 
sion program, Kiwi-A Prime (above right) is scheduled to 
begin power runs in July at Atomic Energy Commission 
test site in Jackass Flats, Nev. Test Cell C (above), for a 
more advanced reactor that will use liquid hydrogen as a 
working fluid, is expected to be ready for use next year 
Kiwi-A Prime, like its predecessor Kiwi-A, will use gaseous 
hydrogen (AW May 23, p. 37). Mock-up of Kiwi-A Prime 


(below) will be used to check instrumentation for actual 


reactor, Rover program is a joint project for AEC and 
National Aeronautics and Space Administration. 
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ARTIST'S conception, shown above, of SIAT 222 shows excellent cockpit visibility. 


Four-Seat SIAT 222 Prototype 
Nears Completion in Germany 


Hanover, Germany—lirst prototype 
SIAT 222 is now nearing completion 
it Donauworth, Germany, and is ex 
pected to make its first flight early this 
fall 

Siebelwerke ATG, GmbH. of Donau 
worth, a member of the Bélkow Group 
innounced the new low-wing, all-metal 
four-seat plane at the air show here 

rhe aircraft is the next step in Su 
belwerke’s prewar SIAT 202 Humm« 
two-seat which still holds two 
world records for high altitude flight 

Designed primanly for sport and 
business flying, the SIAT 222 1s also 
suitable as a trainer and for glider-tow 
ing purposes. In addition, a single 
seater, it is fully aerobatic 

Powerplant is a single four-cylinder 
ur-cooled Lycoming engine rated at 
180 hp., driving an clectncally-con 
trolled, variable-pitch Hoffmann pro 
peller. Maximum speed is 199 mph 

Wing tips are detachable and, to en 
ible the plane to start or land on ver 
small airfields, the outer wing sections 
ire fitted with flaps, the center section 
with uninterrupted split flaps 

Fuselage is an all-metal, monocoque 
Cockpit, fitted with dual 


visibility 


SCTICS, 


structure 
control sticks, allows all-round 
The cabin has upward-opening doors 
one on either side which provide eas\ 
entrance or exit. A jettison hand-oper 
ated lever is provided to detach the 
doors in an emergency 

Baggage space, accessible from out 
side, is provided both in front of th 
cabin and to the rear of the back bench 

Both nosewheel and landing gear of 
the aircraft are mechanically retractab| 
and oleo-pneumatic shock 
cushion both starting and landing oper 
ations considerably. 


absorbers 


Normal standard instrumentation 1s 
provided and full blind flying equip 
ment is available as an optional extra 

\ definite price for the SIAT 222 
has not vet been fixed, but Siebelwerk 
expects to market the standard model 
for about $15,500 (DM 62,000) and a 
more refined version for approximatel 
DM 70,000) including blind 


instruments 


$17,500 


fiving 





SIAT 222 Specifications 


Dimensions 


30.18 ft 
Length 25.12 ft 
Height 8.07 ft 
Wing area 131 sq. ft 
Aspect ratio 6.66 

Weights 
Empty weight 


Span 


1,188 Ib 
Useful load 1,020 Ib 
Gross weight with four pas 
sengers 2,200 Ib 
Gross weight with two pas 
sengers 1,892 Ib 
Gross weight with one pas 
senger 1,441 ib 
Performance 
199 mph 
180 mph 
61 mph 
21 fps 
22,300 ft 
745 mi. 


903 ft. 
689 ft 


Maximum speed 

Cruising speed 

Landing speed 

Rate of climb 

Service ceiling 

Range 

lakeoft distance (49 ft.) 

Landing distance (49 ft.) 

Fuel 

Contents of wing-tip con 
tainers 

Contents of auxiliary con 
taincrs 
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Fairchild F-27, Convair 240 Executive Interiors 


Interior of an F.27 Friendship turboprop executive transport demonstrater, owned 
Fairchild Engine & Airplane Corp., was designed for low density seating by Horto: 
Horton Custom Works, Inc., Ft. Worth, Tex. Below is interior of Frederick B. Aye 
Associates’ new Convair 240 demonstrator in 17 passenger configuration AW Apr 


p. 139), which was modified by AiResearch Aviation Service Co.; gross weight is 42,501 
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Small pert, large pert, structural or insulating 
or the standard unfabricated forms—if it's 
“Teflon,” then R/M is the place to get it. 


For component 
miniaturization, 
THINK “TEFLON” 


from R/M 


One way to smaller electrical conduc- 
tors and other high-heat components, 

s you know, is through “Teflon”* in- 
sulation. In fact, there’s just no sub- 
stitute for the fluorocarbons in many 
critical applications 

It will pay you to call on the experi- 
ence of R/M in processing “Teflon” 
into rods, sheets, tubes, tape, bondable 

Teflon,” and machined aircraft parts. 
R/M offers complete “Teflon” service 
backed by unmatched “Tefion” know- 
how. When you think “Teflon,” re- 
member the facilities of R/M to 
produce and deliver in production 
quantities to your specifications. 

Call your nearest R/M district office 
(listed below) for further information 
on R/M “Teflon” service. Or write 
Plastic Products Division, Raybestos- 
Manhattan, Inc., Manheim, Pa. 

*Du Pont trademark for its TFE-fluorocarbon resin 


M 


PLASTIC PRODUCTS DIVISION 


RAYBESTOS-MANHATTAN, INC. 


Manheim, Pa. 


BIRMINGHAM | ¢ CHICAGO 31 © CLEVELAND 16 « DALLAS 26 
DENVER 16 © DETROIT 2 © HOUSTON | © LOS ANGELES 58 
MINNEAPOLIS 16 © NEW ORLEANS 17 © PASSAIC 
PHILADELPHIA 3 « PITTSBURGH 22 « SAN FRANCISCO 5 
SEATTLE 4 © PETERBOROUGH, ONTARIO, CANADA 


SPECIALISTS IN ASBESTOS, RUBBER, 
ENGINEERED PLASTICS, SINTERED METAL 
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MISSILE ENGINEERING 
Bulova ICBM Igniter Has Safety Feature 


Woodside, N. Y.—Bulova Research 
and Development Laboratories 


veloped a novel igniter safe-arm mecl VEX, \Va\"a To / 


inism for the first stage Minuteman 





intercontinental ballistic missile rocket | ee | 


engine. Several units have been deli 


cred to Thiokol and are now undergo 
ing preproduction qualification testing 
Dual purpose of the new mechanism 


is to prevent accidental first stage igmi 
tion and, at the same time, to ensur 
that the engine will fire when it is sup 
poscd to. To ichieve these often con 


+, 


} 


tradictory goals of adequate safety and 


reliable ignition, the Bulov 
plovs a unique pyrotechnic 
only one moving part 
An earl ipproach t 
suggested the commonh 
of interposing a metal 
] tr ] 


the electrical squibs an 


(both contained in ¢h ieniiee: bens Martin Bullpup Trainer Missile Fired in Tests 


re end 


Martin TGAM-83 trainer version of the Martin Bullpup air-to-surface missile is fired from 
a wing-type launcher affixed to a ground test stand at Naval Air Test Center, Patuxent 
River, Md. Martin is producing the trainer version for Air Force pilot training in North 
American F-100 jet fighters 


of propagation—that 1 when ; 
c -~ TS na; init ] } , | 11S] t t 
was rotated out of the w : 5 v} g thal 
: - tage engim ic] re tl nr 4 
planned firing, the resultant S 1 ' } ee 
Brought into th progtal \ ui bh] yw through t 


so wide that the ignition force 7 
- il 


Bulo 
h—on 
nuld bh 


vice in whi 
mught lose t | ign | ( ropellant gr 
is necessary to ensure propag unl rmed and befor 
nd ignition withou iffecting ignal nven, the device 
inv wat immed ife position 
| 
ichieve this separation f rically or mechanical] 


ind ignition, they mounted ty juib onal requirement specif that the 


ig 
ind electrical switches on a motor s cvice is to hx irmed onh clectricalls 
assembly which rotates inside idded safety feature of the m 

housing that holds tl CT t] isual indication of the 
vellets. In the safe position, given cither by the letter S 


T 
| 
face an extra thick rs ina small window 
t 


ionary igniter pell housing ha hye ermetically sealed unit 

would block flame and heat from at n clectrical position readout a 

accidental firing of the squib i 1 steel collet locking cd 

this position, clectrical contact » tl omnite ife-arm mechanism 

squib inputs are open and cach 

horted through itself to pi nt } is 3.4-in. high by 4.75-in. in diam 
MINUTEMAN first stage igniter safe-arm mature activation of the squibs by ele cter, not including its projecting safing 
mechanism can be mechanically safed (not trical noi I like irm and connectors 
‘S” in window) by pushing special tool lo arm the unit, an electn f Bul ilso doing irch and de- 
shown into opening above window. Tool is ent to the motor and hat I YT lest ' nism for 
also used to remove expanding steel collet embly holding the squibs and el inuteman = fir stage that for 
in the mechanism that serves as a safety trical switt is rotated approximatel lar ion purposes makes use of 
lock during shipment and storage. 120 deg ( ¢ arm position. In this thie i compon nts used in the 
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Solid-Propellant Bids 


Washington—Competition held — by 


Wright Air Development Division for 
a one million-pound-thrust solid pro- 
pellant rocket, in which Acrojet-Gen- 


eral Corp. was adjudged the winner 


(AW Feb. 22, p. 38) has been re-eval- 
uated and opened again for new bids. 
These are expected to be submitted 


in near future by Aerojet, North Ameti- 
can Aviation’s Rocketdyne Division, 
United Technology Corp., Thiokol, Alle- 
ganv Ballistic Laboratories and Grand 
Central Rocket Co., which were the 
finalist bidders and probably other com- 
panics 

Initial contract is expected to m 
volve analysis and test of a model only 
one-fifth the length of an operational 
version, with a funding of about $3 
million. Follow-on full-scale develop- 
ment contract may call for rocket deliv 


ery within 18 months. 











mnewhat 
destruct 


ide of the 


¢ Advanced hydrogen systems being developed by The Garrett Corpora- 
tion solve the problem of keeping men alive and equipment operating for 
long periods of time in future sate lites and $s pace capsules. 


yn’s AiResearch Manufacturing 


Engineers at The Garrett Co 
problems in fast-moving fields. 


Divisions are dealing with cha 
) . : , ‘ee s . 
I olaris Sub Simulator Diversification of effort and \ leadership have made Garrett the 
world’s largest manufacturer raft components and systems and a 


Designed for Nav 4 leader In spec ialized missile ana cet raft systems. 


Minneapolis—New underseas warfar 
- P p f Pol Excellent positions are available { fled men with M.S., Ph.D. and Sc.D. 
mu I r tran ’ CTCWS O olan 
dé grees for n these areas: 


neer, leading developer and supplier 
systems for commercial and military 
r satellites and space vehicles. 


¢ Environmental Control Systen 
of air conditioning and pressut 
aircraft, and life support syster 
Aircraft Flight and Electroni ystems — Largest supplier of airborne 
working with other electronic controls 


centralized flight data systems 
| submarine applications. 


and instruments including mis 
of accessory power units, AiResearch 


building at | Missile Systems — Largest sup 
s and hydrogen systems for missiles, 


New I is also working with hydraulic 


it 
liquid and gas cryogenic valves and controls for ground support. 


rele omplete 
ir submarines Gas Turbine Engines 


Wor rgest producer of small gas turbine 
with more than 9006 ered in the 30-850 hp class. Studies 


mtain radar and engines 
nar reen it it unmand post include industrial and nuclear aj ations 
ving the maneuvering of the simu ; . 
, ek = ering of the simu immediate openings exist for 
. | MANUFACTURING ENGINEERS 
Ihe new nuclear submarine simula 
1} j f ' to work with product design engineers on all aspects of 
Will ~ USCT OT War-game-type Oper 
' 7 | ; per production including forming, machining, assembly, mate- 
yr olf ni ’ om ' " , ? a 
a COMMANG Aan ut rial processing, operating standards and manufacturing 
ind for developing tactics, as feasibility of products in the above fields. 


training members of subma 
Send resume to: Mr. G. D. BrapLey 


rine crews in use of their weapons for _s 
instructor's console and the over-all , 
large screen in a war games room. Heart a : 
Los Angeles 45, California + Phoenix, Arizona 


ittack and defense 
Crews will be monitored from a mas THE (-7.\ 1 i443 CORPORATION 
battle situation will be displaved on a AiResearch Manufacturing Divisions 
if the system will be a Honeywell 800 
digital data processing system. 
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External Changes Noted 
In Soviet Missile Show 


Missiles shown during the recent May Day 
parade in Moscow’s Red Square were almost 
identical to those paraded here in the fall 
of 1957 when the Soviets provided the first 
public look at their missile arsenal during 
the 40th anniversary of the Communist 
revolution. External changes on the missiles 
are minor. Standard Soviet anti-aircraft mis 
sile (above and right foreground) apparently 
had eight new flush antenna locations near 
its nose. These missiles were followed by 
Honest John type rockets (below), liquid 
and solid fuel tactical missiles (range up to 
200 mi.) and 12 type IRBMs. 


rockets (below) and their amphibious carriers during May Day parade. 


New warhead shape was only significant change visible on tactical 





EQUIPMENT 


PRECISION altimeter shows corrected altitude from data computer or a radio altimeter without dependence on electrical power. 


USAF, Navy Evaluate Precision Altimeter 


By Barry Tully 


New York—New precision altimeter 
will display corrected altitude trans- 
mitted by synchro from a remote source 
with a fail-safe pressure mechanism to 
erve in the event of electrical malfunc- 
tion. The altimeter, developed by the 
Kollsman Instrument Corp., 
ordered in evaluation quantities by the 
Air Force and the Navy 


The Kollsman compensated altimetes 


has been 


provides a counter-pointer altitude dis- 
reading from — 1,000 to 100,000 ft 
lvantages of the instrument are 
it will display corrected altitude 
ir data computer or a radio 
iltimeter without dependence on con 
tinuous clectrical power. In the event 
of clectrical malfunction, the altimeter 
will revert to stati pressure operation, 
indicate to the pilot that it is in’ the 
tandby (less precise) mode and perform 
with the precision of a standard military 
MC-3 altimeter. The pilot may select 
the standby mode at his option or at- 
tempt to reset normal operation of the 
iltimeter in the case of momentary 
power interruption 


Altimeter Reliability 


The compensated altimeter is an at- 
tempt to combine the reliability of the 
mechanical itic altimeter 
with the precision of the electric alti- 
meter The dependency of the all 


electric altimeter upon continuous ele 


pre ssure 


trical power has proved a serious blow 
to its acceptance, despite many design 
idvantages. All proposals for electric 
altimeters call for the use of a standby 


mechanical instrument serving in the 
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manner of a standby compa 


: 
military service however—the 


presence of the standby compa 


withstanding—have been reluctant 
whi 


backup instrument on alrea 
| 


} cept in altimeter 


panels 
Ihe advantage of the 
meter include re 
nals, the inherent precision of the 
balancing circuits and sufficient 


to drive the m yphistic it 
] } 
driven tape iltitude display 


Kollsman compensated altimet 
edly afishe 


quirement 


range and pre , 
chiabilits 1] 
its display is limited to one that 
powered by irometrn pre suI 
the military j btain driven tape 


tin lisplay DOW 
de dispia | 
l 


innot be 


by barometric mechanisms, it 


ibandon re mice to backup 
meters 

The mechanism of the compen 
iltimeter i entially the tan 
precision M¢ nit with addition 
Svnchrotel 1 r and a drag cup 1 
rotor to the jeweled shafts in th 
iltimeter me nism. The Svnch 
1 company devel 


, 


pment, 1s use 
troduce altitude variation data in 
systems and in the Kollsman integ 
flight instrument svstem on jet 
ports The svnchro, containing 
bearings nor br permits 
trical transducing of altitude 
undiminished accuracy with 
of a servo in the transducer 

Ihe aluminum rotor of a 
servo motor, weighing 0.7 g1 
mounted directly on the pointer 
On an auxiliary shaft, which me 


the pointer shaft pinion, is 
yuinted the rotor of the Synchrotel 
75 grams) The Svynchrotel turns 
for every 10,000 ft. of altitude. 
tator housing of the Synchrotel is 
tated by the barometric setting coun- 
lrive. Limiting the rotation to 120 
ybviates the necessity of using slip 

yn stator leads. A transistor servo 
ifier with a malfunction detection 
ion 1S incorporated in the instru- 

t case. The display is a standard 
ter-pointer presentation with a 
ning flag to signify standby mode of 


ration. 


Servo Mode 


Synchrotel rotation of one turn for 
10 ft. on the indicator was chosen 
vide the widest range of correc- 
onsistent with minimizing syn- 
vnchrotel errors. The indicator 
ter’s constant mechanical connec- 
to the diaphragm mechanism 
the pointer to be approximately 
rrect position (within +5,000 ft.) 

| times. Thus, no course (slow) syn- 
input is required to avoid am- 
(he Svnchrotel stator, in servoed 
ion, is energized by the fine 

) transmitter in the external com- 

or other source of altitude signal. 

I signal is amplified to drive 
mtrol phase of the drag cup servo 
tor. This motor, by directly driving 
pointer shaft, positions the pointer, 
iter and the Svnchrotel rotor to 
blish servo null. In_ establishing 
» null, the motor overrides the alti- 
ter mechanism to the transmitted 
of altitude. The servo provides 


95 





\ resistor in series with the synchro 
transmitter rotor is connected in a 
bridge circuit with reference voltage 
developed in the power supply. If the 
synchro draw normal 
excitation current through the 
the bridge will unbalanced, 
presenting an crror to the fail-safe cir 
cuit which then de-energizes the relay, 
gain destroving the primary power 

rhe compensated altimeter fits a 
conforming to MS 33556 
The weight 


rotor does not 
resistor 


become 


square Cas 
ipproximately 8 in. long 
of the instrument, operating on 25 va 


it 115 v., 400 eps., is 4.3 Ib 
WHAT'S NEW 


Publications Received: 
The Story of the U. S. Air Force—by 
Robert D. Loomis—Random House, 457 
Madison Ave., New York 22, N. Y 
Landmark Book—$1.95. An account be 
ginning with the Wright brothers and 
continuing through World Wars I and 


. . ge I] Kore d cs iblis! mK 0 he \ 
Air-Supported Domes House Maintenance Facility =...) {8s Cum ee 


Dome 150 ft. in dia. at Andrews AFB, Camp Springs, Md., is supported by air under 

1/10 psi. pressure which is generated by low-pressure, high-volume blowers. Heavy equip Conquest of the Air—Hendri 
Smaller domes each 50 Vantage Pre Iinc 1 2( 
Domes are St., New York 1, N. Y. $4.95 


ongut t of the 





ment enters structure through 100-ft.-long pressure lock at left. 


ft. high are connected to large dome, forming missile maintenance facility 
made of vinyl-coated nylon; translucent fabric is produced by B. F. Goodrich Chemical Co. if 
] 


man § 
Structures are anchored to pavement gendary time The approach 
Svnchrotel error 

monitored by a é [ 
y error excet he H.—Rudolf — Lusar 


the rela pen YT In 


omit 


sufficient 


torque to th ri Dh 


tinuou German Secret Weapons of World War 
Philosophi il I l 
40th St New York 


technical 


reduc ing vibrator usually 
sure smooth 
Barometric 


by rotating the pressut 


operation CT 
yrrectior ntrodu pun if 700 ft 


primary power 


chanism 


f Ger 


the conventional mannect VI iT iftimeter me 


tel stator also is rotated t 
tion 
setting The in 


counter-type 1 


Standby Mode 

In the event of powcr 
trical malfunction or if th 
manually de-energize th 


independent of 
trum 


tr 


ATOM 


correction servo becom«e 
The altimeter, thus relies 
torque, immedia 


normal uncorrected 


te 


returns 
indication 
trument 


to that of a 


; operation then 1 
standard M¢ 
during a power failure (wi 
ion Absence of a mech 
return mechanism 


ind motor brush 


or spring 
chrotel 
restrained altimeter operation 
The loss of power on the warning flag 
solenoid permits the flag to drop into 
view indicating to the that his 
altimeter is operating in the standby 
mode. He may then attempt to reset 
the altimeter. If reset i 
the pilot must take into 
his possible altimeter error which would 
be significant only at high airspeed /high 
altitude flight regimes 


puot 


unsuccessful, 
consideration 


ind 


USAF Tests Portable Fueling Station 


Four North American F-100s are spotted on edge of apron at Myrtle Beach AFB, S. C., 
Station consists of five 10,000-gal. Goodyear fabric 
fuel tanks with interconnecting hose, pumping and fuel delivery equipment, tools, related 
System can be 


during test of portable fueling station 


ground support equipment and personnel for assembly and operation. 
airlifted in a Douglas C-124 or in two Lockheed C-130s. 
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WHO'S WHERE 


(Continued from page 23) 





Changes 


Joseph G. Mashman, director of market | A S 4 . 2 
development, and Dwayne Kendall Jose, pecia ppo unl y in 
ommercial sales manager, Bell Helicopter 
Corp., Fort Worth, Tex 

I’. Phillips Morgan, director of operations 


Consolidated Systems Corp., a Bell & How 
ell subsidiary, Pasadena, Calif 
Commercial Aircraft Division of Cessna 


Aircraft Co., Wichita, Kan., announced the 


following appointments: Richard N. Robin. 
son, domestic sales manager; Roy C. Garri- 
son, castern division sales manager; W. H. 


Stinson, western division sales manager 
Eber Bessett, regional sales manager 


James J. Zimmerman, sales manager , 3 sea F 7 
Seatrs (vision of Peichiid Busine and If you have proven capabilities in advanced system engi- 
r a! cl 2 ' thie al tit 


Airplane Corp., Bay Shore, L. 1, N. ¥ neering, a unique position exists for you now in the Advanced 

Fred M. Gore, industrial design consult System Activity of RCA. You will be afforded an unusual 
nt. Mooney Aircraft ( Kerrville. Tex opportunity to utilize the fullest measure of your talent and 
John P. Libbey nanager-international experience, in an environment offering you complete freedom 
| Fenwal, In Ashland. Mass to create. 


ne E> CN, eens ee eee THE POSITION is within the Advanced System Engineering 
Norair Division ‘Sieedienes Calif ae group, formed to direct the system support product line, 
Wile A. Tatler, diecter of minile ma which is concerned with the engineering and manufacture 
lations of equipment supporting current and advanced military 
Dr. James E. Shepherd has been named vehicles. The design of advanced support equipment requires 
rer of the Sperry Rand Re close consideration of advanced military, operational, and 


built in Sudbury, Ma maintenance factors, as well as the application of advanced 
system technology. 


i orp., Glendale, Calif 
the following department Each staff member of tl ‘rroup is provided with every 
Robert W. Williams, Subsur opportunity, facility and detail of environment to use his 


, W. Robert Hughes creative and analytical s to the maximum advantage 

Guida Alvin W. Newberry and at the highest level. He may call in any specialist needed 

try and Instr ntation; Ray W and has full access to all available information—military, 

Sanders, Satcllite and Spa - aon academic and industrial. Furthermore, specialized research 

Dr i N. Ghose, ay Par projects and laboratory k may be carried out at his 

jet. ; : e = a ae request by other departments of RCA. 

igen ngscle very nappa pier THE LOCATION is Can New Jersey, adjacent to the 

2 <! Greater Philadelphia area, and offering many civic, cultural 

tion and educational advantages. The activity itself will pres- 

vald K. Marsh ently occupy new air-conditioned facilities in the Camden 

Tare ”~ area. The Philadelphia~-Camden industrial complex is sur- 
rounded by many fine suburban communities. 


THE REQUIREMENTS include a broad background in system 


analysis, system synthe system planning and opera- 


Dor 


Henri J. Amigo, admuinistt ! 
Arthur F. Robertson ' C1 tional analysis. 


Herbert Goldhammer, sa - : 
od aOR a INQUIRIES ARE INVITED from al! qualified persons inter- 
hones R. Corcoran, Jt “ar ' ested in learning more it this unusual opportunity. 
necsident of the Oates Please send résumé to: 


fl Nar irdt ¢ rp 
a we mn sons a “Thinhed Mr. J. A. Millar, Dept. AW-50 
! ( 1\ on f Moko} 

Capt. G. T. Atkins (USN Professional Placement Office 


Boyle as head of the RCA, Bidg. 10-1 
Camden 2, N.J. 

of sales tramme 
Mich., a division of 


f General Precision 
5, hes made the fol RADIO CORPORATION of AMERICA 
I he co at 5 

<r is iene et Krapick DEFENSE ELECTRONIC PRODUCTS 
rencral manager; William Supina, manager 
id chief engineer, Pt ion Gyro Depart 
it; John J. Daly, manager and chief 

rineer, Gyro Reference Department 
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ARTIST'S CONCEPTION: 
GAM-87A SKY BOLT 
AIR-LAUNCHED BALLISTIC MISSILE 





A Special 

Aviation Week 

Report on the 

Strategic Air Command’s 
Transition 

into the 


Aerospace Age 


The changing role of the Strategic Air Command in the national 
defense picture will be featured on June 20th in a special 36-page 
report prepared by AVIATION WEEK editors with on-the-spot cov- 
erage of the SAC Command—The nation’s shield against aggression. 


This exclusive report will be published in answer to the growing re- 
quirement for an improved national understanding of SAC’s chang- 
ing role as the primary deterrent force guarding national security. 
The annual R&D issue will be devoted to this message which is 
today’s most challenging subject. 


The Strategic Air Command's deterrent position has undergone 
complex and fundamental changes in its transition to a Strategic 
Aero-Space Command — with its formidable bomber fleet soon to be 
reinforced by intercontinental ballistic missiles operationally de- 
ployed to instantly counter any aggressive action. 


The transition of SAC is one of the most rapid and exciting events 
in the history of our nation and its defense. What SAC needs, what 
lies ahead and the weapon systems to be employed in the immediate 
future will be key subjects included in this first-time technical eval- 
uation. The impact of new technologies and weapon systems has 
changed the entire defense concept and the response of SAC to these 
new requirements has been effective and positive. 


AVIATION WEEK editorial teams are now engaged in the compila- 
tion of the new SAC story—one that will generate world-wide reader- 
ship. This issue, “SAC In Transition,” offers manufacturers and 
suppliers of the aerospace industry an unusual opportunity to adver- 
tise and identify their role in the national defense effort. 


A McGraw-Hill Publication @ 330 West 42nd Street, New York 36, N. Y. 


@ AVIATION WEEK McGRAW HILL PUBUSHING CO 








ececrene 2 EMPLOYMENT OPPORTUNITIES 
NATIONAL The Advertisements in this section include all employment opportunities—executive, management, 


technical. selling, office, skilled, manual, etc. 


COVERAGE Positions Vacont Civil Service Opportunities Empleyment Agencies 
= 


Positions Wanted Selling Opportunities Wanted Employment Services 
7 ” Part Time Work Selling Opportunities Offered labor Bureous 


DISPLAYED ~———RATES—-—— UNDISPLAYED 
. s neh f ng app ng of t $2.70 per line, minimum 3 lines. Te figure advance payment count § average 
words as a tine 
Position Wanted Ads are ‘4 of above rate 
An Advertising inch |< 1 7%" ver t colume oO Box Numbers nis « ne 
' o 8 page Discount of 10% if fu payment i+ made in advance for 4 consecutir 


han a contract ba Li 


ert ion 
Agency Commission Not subject t Agency Commiaston 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N.Y 








LENKURT | | CAREER FOR 
- _—— for | | OPPORTUNITIES INFORMATION 
icrowave Radio with BAUSCH ‘ LOMB About Classified Advertising 


Design Engineers 


4 
Section Head, Mechanical Engineering C ontact 


@ Telephone Carrier —<— The McGraw-Hill Office 


Development Engineers | | tice Engineering (Ms-0r Pho) Rit Mh 


Servo and machine tool design, for grid and 


scale ruling project ATLANTA, 3 
e Sales Engineers Mechanical Engineers 1301 Rhoder-Haverty Bldg 


® Senior Designer, experienced in creative 
fields of mechanisms, kinemotics, machine JAckson 3-695! 
design Rg. POWELL 

© B.S. in mechanical design, with strong bock BOSTON, 16—350 Park Square 


Gone Se Gaye ' HUbbord 2-7160 


@ Five years experience in creative design o 
M. J. HOSMER 


* Engineering Writers instruments or on setiiea CHICAGO, 11 
Procurement Engineer 520 No Michigan Ave 


For military products orgenizotion—purchose 


of electronic, mechanical ond optical compo MOhowk 4.5800 


e Quality Control nents to mallitery specifications. Must be fe wa. eee 


milior with subcontracting procedures CLEVELAND, 13 
Engineers Sales Engineers - 1164 Illuminating Bide 


For military products organization 
engineering or equivalent; 3 to 4 years soles SUperior 1.7000 
THE CHALLENGE experience Knowledge of electronics, mech W. B. SULLIVAN 
a a anisms, optics helpful. Locations: Woshington 
D. C., and Dayton, Ohio DALLAS, 2—1712 Commerce St 

Unlimited opportunity for con Vv h 

aughan Bidg 
tinued growth in a growing @om Reply, with resume, to " 
ape Riverside 7-5117 


pany in the ever-expanding 
ee saune 8 — —— GORDON JONES—F. —E. HOLLAND 
A . 
DENVER, 2 


635 St. Poul St., Rochester 2, N.Y 
THE LOCALE... eeaees visemes 1700 Broadway—Tower Bidg 


The ULTIMATE is Stateside loca Alpine 5-298! 
tions: Beautiful San Carlos, located 
in the center of West Coast Elec 
tronic Research and Development 
San Francisco is just minutes oway 
Excellent housing, schools, col 
leges diversified year ‘round 
recreation in the United Stotes 
most perfect climote! 


Extensive telephone experience 
required. BSEE also required 











see eSB BBE RE SESE EEE EE SEE EEE SE By J. PATTEN 


WOodward 2-1793 
DEVELOPMENT ENGINEER 


, 
‘ 
‘ 
: LOS ANGELES, 17—1125 W. 6th St 
‘ HUntley 2-5450 
: Ww. C. GRIES 
‘ NEW YORK, 36—500 Fifth Ave 
; Oxford 5-5959 
‘ HT. BUCHANAN &®. P. LAWLESS 
y T. W. BENDER 
A PHILADELPHIA, 3 
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4 staff position, located in N.Y.( 


Direct inquiries to: ble for the development 


E. Jack Shannahan 

Employment Manager 
LENKURT 

ELECTRIC COMPANY, Inc. 

1105 County Rd., San Carlos, Calif. 


if more convenient, call—collect—LYtel 1-846) 


provide training f 


H. W. BOZARTHH. NICHOLSON 
PITTSBURGH, 22—1111 Oliver Bidg 
EXpress 1-1314 
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ST. LOUIS, 8—3615 Olive St 
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ence in this type of act 








Starting alary commensurate with 


— NOW AVAILABLE — 
Sales Engineer — Executive Pilot 


Experienced ATR executive pilot with extensive 
industrial sales and administrative background 
Available june. Prefer company abie to utilize me 
in dual capacity. Will be valuable addition to 
right company 

PW-4504, Avia n Wee 


Claas. Adv. Di P.O. Box 1 


experience. Submit detailed resume and 


nclude minimum salary requirements to 





R. E. BLANTON 


AMERICAN AIRLINES, Inc. 


100 Park Ave. New York 17, N. Y. 
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NEED 
ENGINEERS? 


An employment advertisement 
in the EMPLOYMENT OPPOR. 
TUNITIES SECTION will help 
you find the engineers you 
need. It's an inexpensive, time- 
saving method of contacting 
competent personnel for every 
engineering job in the Aviation 
industry. The all paid circulo- 
tion of AVIATION WEEK offers 
you an opportunity to choose 


the best qualified men avail- 


able. 


For rates and information 
write: 


Classified Advertising 


Division 


AVIATION 
WEEK 


P.O. Box 12 
New York 36, N. Y. 





| Aircraft 


| DON’T FORGET 





1D DRESS BOX NO. REPLIES TO: Bo 
Classified Adt t f thin publi f 
Nend to Mice ne eat you 
VEW YVORK SF P.O. Bos 
CHICAGO 1 ON. Mich 
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POSITIONS VACANT 


immediate opening for experienced co-pilet 
with ma ! mopar App! r 
minimum of 1500 hou comme ‘ 
natrument with MEI ind A & P 
Prefer Beechcraft or DC ex ‘ 
full particulars and photograph t R 
gins 1608 Walnut Philade 
Penna 


Beechcraft Distributor’s expansion requires 


manent 


POSITIONS WANTED 


ATR S000 hrs. Current Ventura. Ces 310 
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La«t Char P He 
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Rad Cir 4 x ©) 


Maintenance Supervisor with over 20 y 


t 
Week 


Executive Pilot. commercial, instrument. FI 
VFI AT? } 
I 
PW 


ATR Pilot with A&E 4400 hours executiv 
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' Veek 


BUSINESS OPPORTUNITY 


Experienced Preliminary Design Engineers 


ef 


‘ sift. Resume to BO 4 


FOR SALE 


PBY SA. Two amphibians converted for 2 
rew—cargo—passenger use. FS 


W eek 


1958 Bell Helicopter 47G2, fully equipped 
ead f rre 600 inspect 
I ‘ fact y ‘ ndit ned 1-W H 

A ata, Airy t. Calif. TI 4 f 
8-12 place Sikorsky $-SSA Helicopter, no 
time nee ensed ‘ time on ma 

\ venutifu 


ed Stir n Fie 
Anton Texas. CA 4-84 


8-25. nine passenger configuration 
i ta time r iirframe tight 
hou eft engine t 
of fue with tip tank Sirsta 
Jato, Bendix rad Mar pare part 
r engine. FS-44 Aviation Week 


For Sale: Douglas DOC-3A-$1C 
» D-4as Engine a 


3G. N-33671 
Serial N P&W 


‘ sirline a 

sh annua 
( 00. Ca 
) v ‘ r pher A at 
Rochester Telephone 


starter, new 1956. excellent condi 
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EMPLOYMENT OPPORTUNITIES 

















the box number when answering ad 
tisements. It le the only way we 
identify the advertiser to whom you are 


writing 


INERTIAL 
SYSTEMS 
DEVELOPMENT 


. there are opportunities at 
Honeywell Aero for the engineer 
scientist who ts interested in 
participating in this growing 
1 of technology. While spe 
nertial systems experienc 
| 


lesirable, you may also be 


ialiied by your background 
or related experic > for 
ities in the inertial systems 
elopment at this time. Spe 


hc openings include: 


SYSTEMS ANALYST 


lathematician engineer with 


ng backg nd in vector analy 
operational calculus, matrix al 
ra and related techniques | 

out analysis of imertial svs 
ns configurations including erro 


aluation 


DIGITAL SYSTEMS AND 
LOGIC DESIGNER 


imiliar with digital logic tech 
jues at current state of the art 
ipable of 
ystems to perform various tasks in 


organizing computing 


ling logical design and critical 


rameter specification 








ELECTRONIC ENGINEER 


ectrical engineering degree plus 
«perience in miniaturized semi 
nductor electronics development 
To design servo, pickoff, and other 
electronics for use with gyros and 


accelerometers 


ENGINEERING PHYSICIST 


Physicist with practical and theo 

etical understanding of mechanics 

nagnetism and electricity to analyze 
nd develop inertial sensors of novel 
d original design. 


To discuss these or other openings, 
write Mr. James E. Burg, Chief En- 
gincer, Marine Systems Group, Deft. 
O13F, Aeronautical Division, 1433 
Stinson Bloud., Minneapolis 13, Minn. 


Honeywell 


To explore professional opportunities in 

ther Honeywell operations coast to coast, 

end your application in confidence to 

H. K. Eckstrom, Honeywell, Minneapolis 
Viinnesota 
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SEARCHLIGHT SECTION 





UNUSUAL AIRPORT LEASING OPPORTUNITY 


* available for first time * excellent location 
* well-maintained and equipped facilities 


Sealed bids will be accepted until 10 a.m., June 20, 1960 for use of two 
hangers at DeKalb-Peachtree Airport (formerly Naval Air Station) Chan 
blee (Atlanta), Georgia, in the heart of Atlanta’s Industrial District, and 
only 14 minutes from downtown Atlanta 


Ideal for aviation assembly or manufacturing. Premises must be used fot 
aviation or aviation-allied business only. Bids for one or both hangers will be 
accepted. 

54,000 sq. ft. of bay, shop, office area, 102,000 


Hanger #1: Approximate 
for avia 


sq. ft. paved ramp area and tie down pads. With lease: concession 
tion gasoline and oil 

Hanger #2: Approximately 44,500 sq. ft. of bay, 
sq. ft. paved ramp area and tie down pads. 


shop, office area, 31,000 


Write today for bid forms and information. Inspection of facilities can be 
made at any time by arrangement with H. F. Manget, Airport Manager, 
DeKalb-Peachtree Airport, Chamblee (Atlanta), Georgia, tel Glendale 7-7236 


(Atlanta). 








FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Coll or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: TRiengle 7-3411 Cable: Flytiger 











ONE OF A KIND! 


An outstanding Piper Apache (1955) 1230P spe 

cially painted attractive yellow My green with 

white trim. Day-Glo wing tips and spinners. Left 

engine Zero time. Right engine 375 hours. Total 

Time airframe 2200 Hours. Five seats 

RADIO: Narco 1016 360 Channel Transceiver. ARC 
‘5D Omni. Narco Simplexer VC Standby ; ; 
Narco Omnigator VTR-!. Lear ADF D. Flite Suitable for foreign 
Tronies CA-3A Transistor Speaker Amplifier H 4 
R89M Glide Path Receiver. M-3 Three Light and domestic operations 


Mark R ; 
SPECIAL EQUIPMENT Auto-Pilet Lear L-2 with Cruises at 350 mph at 
21,000 ft. 


Altitude Centro! and Approach Coupler, Retat 
R-2800-83-AM4A Engines 


ing Beacon. Auxiliary Tanks 08 Gals all 

Modifications including wine fairings. Oxveen 
1330 gollons of fuel 
In excellent condition 


installation. Hamilten Standard Prop Governors 
For inspection and demonstration 


DOUGLAS A-26 


Immediate Delivery 
Radar and auto-pilot equipped 


Dual Generators 


Price $17,200.00—Contact Tom Doron 
WATSON AVIATION, INC. 


Teterboro, New Jersey Atlas 8-022! 
Many other fine = to choose from 





Contact 








Keith S. Harris 


Colorado Oil and Gas Corporation 
8645 Monitview Blvd. 
Denver 8, Colorado 
Phone: Florida 5-4175 


Your Inquiries to Advertisers 
Will Have Special Value .. . 





FOR SALE 


SPARE PARTS INVENTORY 
LARGEST IN WORLD 


DOUGLAS 


DC3 - C47 -DC4-C54-DC6-DC7 


LOCKHEED-CONNIE 


ALL MODELS 


BEECHCRAFT 


D18s-C45-Ci8s 


ALL MILITARY MODELS 
PISTON & JET ENGINE 


CHARLOTTE AIRCRAFT CORP. 
P.O. Box 9127 Delta Air Base Chorlotte, N.C 
TEL: KEystone 7.0212 CABLE: AIRCHAR 

















—for you—the advertiser—and the 


publisher, if you mention this pub 


FOR SALE 


DE HAVILLAND 
BEAVER 


FUZZY FURLONG 
INTERNATIONAL AIRPORT 
MIAMI, FLA. NE 4-1535 


lication. Advertisers value highly 
this evidence of the publication you 
read. Satisfied advertisers enable 
the publisher to secure more odver- 
tisers and—more advertisers mean 
more information on more products 
or better service—more value—to 


YOU. 











FOR SALE 
SPARE PARTS INVENTORY 


C-46—DC-4—DC-6 
AIRCRAFT 


also 


PRATT & WHITNEY 
R2800 CB16/17 ENGINES 


THE FLYING TIGER LINE INC. 
Burbonk, Calif. 
Call or Cable 
Doug Duly 
Tel: TRiangle 7-3411 Cable: Flytiger 











P.O. Box 234 


FOR SALE 
2 DC6AB Aircraft 
Passenger/Cargo Combination 
UNITED STATES OVERSEAS AIRLINES 
Cope May County Airport 
Wildwood, New Jersey 
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A wizard in Numerical Analysis has a gold chain with 7 links. A Lady 
the chain to buy 7 kisses, each kiss 

chain link. What is the smallest 
to make in the chain? What is his se- 


he University of California Engineer 


Programmer challenges him to use 
to be paid for, separately, witt 

number of cuts he will have 
quence of payments? ada 


If you like the kind of logic req | above, you would probably also 
like the kind of logic design app to our large-scale, real-time digi- 
erienced logic designer, write to 


tal computers. If you are 


Mr. R. W. Robinson 
The wind velocity is the diagonal 
hus 3\/2 miles per hour. 


LITTON INDUSTRIES 
Electronic Equipments Div. 
Beverly Hills, California 


ANSWER TO LAST WEEK'S PROBLI 
of a square vector diagram, and t 





LETTERS 





SAC’s Duty 


Never have I heard such a sad story. As 
an aircraft commander in SAC just finishing 
a frequent seven-day alert tour, Brian P 
Waters’ “Pilot Problems” letter in your 
May touched my heart. When 
telephone rings, I can’t pass the buc! 
Mr. Power-Waters does. When SAC cal 
there’s a thing called DUTY t * 
to and a-running 
THomas D 


Fla 


owe! 


issuc my 


comes 


1/L1 
Orlando, 


one 
LAMBERT 


o 
Dusty Strategy 
Without find fault with each particu 
argument set forth in the White 
(AW Apr . p. 61 two nclu 

sions occur to me 
The first is that 
Mr. Gale, is still 


ter 


the Pentag 
thinking in W 


mtinued compar 


i 


ms. The ¢ 
nuclear striking forces in t 
World W 


absolutely 


osinl 
ent 
TNT equivalent of 
bility proves 
that our strategy 1s getting 
The second observation 
of the United States 
retaliatory forces” as I see 
calls to mind a tw 
men glaring at each other. One (the 
Union) is a gun (pick your 
caliber) on the other (the United States); 
the United States is saying, “In pocket 
I have a stick ill ready to ge 
You don’t dare shoot me _ beca I 

much firepower in my poch 

you have in your gun. Beside 
wound nx 
| ‘ +} 

out of my pocket to li 


‘Tr Prey f ty 
Caricature O! 0 2 


soviet 


“gat 
holdin wn 


7 
+} 
t 


f dynamite 


more 


it you an ] Ww you 
awav too fast or too far. vou too 
destroved.”” Th 


these condition 


improbability that 

would ota \ 
Davin A. STIGNANI 
Minneap lis, Minn 


‘Sour Grapes’ 


Fight 
AW 


Gen. Power is quoted as 


In the article Nar 


Alert Controversy” 


freed them (Soviet missil 
in the U.S.” The 
regarding the Navy’s Polaris progr 
would, indeed, be imprudent t 
a tack which would make dom 
more vulnerable and more easily 
to a hostile state The implicati 
clear, but the basis for such a comn 
somewhat less than crystal. It wou 
that some elaboration ought t 

oming in order to give the remark 

of tenability, to remove the aura 

grapes” which seems to creep throug 
One can trace the SAC attitude toward 
Polaris with words provided by none other 
than SAC~—at the outset of the program, 
“foolish, impossible, never work’’—as_ it 
' progressed, “interesting, surprising, tremen 
dous, must be incorporated in our arsenal” 
—than when it clear that the Navy 
would not readily turn over Polaris to SAC 


comment 


was 


104 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 
deployment and employment, “too 
sive, vou have freed them to 
in the U.S.” The one 
attitude is 
Although it could go without 
the Minuteman i 
Polaris would be replaced, is such that it 


expen 
attack citi 
nsistency casily 
seen in th unbivalence 

saving, the 
' 


nature of vith which 


‘a ven at 


n at iess unit cost mnpet 
idvantage of a Polaris or 
em. One ought to rec 
ommon ground of P 
an is that they are missiles 
Minuteman, di 
ssential requirements of an ideal 
nching unit 
of mobility 
are readily 


persed 0 


concealment and a 


The « 
available in 
rsible launching platf 
ality of ub 
cent of the carth’s 
ium through which s 


two d 
Polan 


rm ha 


vith a low probab 
hick 


and 


could laun 


launch 


V 


1 ve 
apon, withdraw, noth 


weapon from miles away within a f 
such activity would continue over an 
extended period of time until the desired 
result was achieved 
Putting the \ 
hould like to get to the fundamental ques 
the world’s 
h straits that its 
ust seek to progress at the 
her services which are 
t lo their j 


g to do 


nours; 


aside above controver 


tion s wealthiest 
military organiz: 
by 
ible? 
f 
ime fu 
as it might be to accept 
side? Wh out the pu 
not vet faced their challeng: 
freedom, is it too expensive? 
Please make it known that 
in no reflect the Department of th 
Navy's stand or | they 
reflect only a benighted ensign’s despair 
Warren W. ScHELLHASE 
Ensign, USNR 
Washington, D. C. 


Allegheny Crash 
In regards to Mr. J. L. De 

dent Cause” letter (AW Apr 

not only violently disagree wit 

but back Mr. Quesada down the 

that improper procedure 


1] pilot in the 


ie ghe ny 


} 


ut the 


way 


opinion, but that 


were used by 
Williamsport, Pa., 
crash 

My main point of argument is that at no 
time did Mr. De Celles mention minimum 
altitudes. Granted, the pilot completed a 
normal circling approach with all instru 
ments functioning normal (he passed over 
the field on the first try), but violated the 
cardinal rule of not executing the author- 


ized missed approach after losing sight of 
the airfield 

It states on the letdown plate that the 
airport minimum altitude does not provide 
clearance over the ndge approximately | 
mi. south of the airport. The 
found about 500 ft. below th 
It is quite that the 
attcemy re-establish his position out 
bound on the west of the LI range, 
sing the ADI to find the “‘lost 
field,’ which is an unauthorized procedure 
Had th iural 
range signals, he would not have 

th o ( nge leg. The fact that he 
TX mained iuthorized THIMINUMS Is 


vhat le, hence th 


WIee kage was 
line 
pilot was 


ridge 
possible’ 
ting to 
cours 
in order 
pilot been monitoring the 


Pp ISSC d 


got him in troubl unproper 

pro edur 
Referring to the theory that the 
nediately 
that any m 
with an “undetectable heart 
Id suffer an attack while rid 

thi 

Incidentally, it was one 
from Olmsted AFB, Pa., 
Th rink 


uN 
ge and lowe 


red a heart attack ims prior to 


h, I feel sure rinal pilot 


particular approach 
opters 
Capt 
+ Lawrence, ths ted tl reck 
red the ! pcrsont | n the 
ene 
Victor Goupry, Capr., USAI 
Commander, Helicopter Unit 
Olmsted AFB, Pa 


Four Cents More 
Know | 


it would 
out won ile gap? 


Only four 
Check these 
that the 
iped out 
{ Atlas 
ve pr ent planned prod hon 
; } ext 24 

14 month will be re jt 

aration, and that th missiles will be 


} 


st to wipe 


cent 
m id 


missiles 


month It i ; med 


lim i months at a 


nth 
th would 

production faciliti wait 

hould be made 

sum of $1 


cc. | 


million 


rous 
for acceleration 
included 
i h Hl iit 1S i sumed 
additional, ready to 
In lots of 200, 


billion 1s 


1 hardened site 
$s higure onsctvative 
The total cost of the 

$5 billion dollars Is 


two year program 
this a lot of 
million 
not 

milion per pl 

day, for jus 


i two 
uld provide a sum equal 


to $5,226, 


nt i ycars, 


the 


ponsibility 


gloomy prophets of 
there is no inflation, 
t, no financial disaster in this simple 
proposal. Just a moderate increase in taxes 
Consider how little we would have to give 
up in the way of cigarettes, whisky, malted 
milkshakes chromed tailfins 
and the like to provide that four cents a 
day. Are not the real values of the Ameri 
can way of life worth this small sacrifice? 

Aran MclILuenny 
Berwyn, Pa 


Contrary to 
fiscal rf 


no det 


comic books, 
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KEY TO FLUOROFLEX-T APP 


Hydraulic Lines 
Coolant Lines 
Ballistics Lines 
Pneumatic Lines 
Vent Bellows 

Bent Metal Tubing 
Charging Lines 


Instrumentation Lines 





Chemical Fueling Hose 
Expansion Joints 
FLUOROFLEX-TS Lined Pipe 











BLASTOFF: S-R,xRLXR,...xRx! 


Success in a missile launching equals the product of the mum test standards of 250,000 impulse cycles in all sizes from 
Reliabilities of thousands of components, multiplied by the %’’ through 34” at a// temperatures from —65°F. to +400°F. 
unfailing dependability of —Rx. This last but important factor, 
an industry short term for Resistoflex, represents the most 
reliable hose and piping for the many pressure and fluid 
functions required for successful missile performance Insist on Resistofiex quality and dependability. 


« Fluorofiex-T products—the best in Teflon—are non-aging, 
non-contaminating and corrosion proof. 


Fluorofiex*-T, the specialized Teflon® hose material developed 
by Resistoflex, combined with the original Resistoflex swaged 
fitting, assures complete dependability in hose assemblies ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


Facts of engineering importance: 
+ Resistoflex has developed a portable swaging tool for R E =i ow © x 


attaching fittings in the field with factory-made reliability 
COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 


» WADC has recommended the Resistoflex swaged fitting Plante in Roseland, N. J. © Anaheim, Calif. ¢ Dalles. Tex. 
as standard for Air Force field assembly with tetrafluoro- Sales Offices in major cities 


ethylene hose 
= ; : ®F luoroflex a Resistoflex trademark, reg. U. S. Pat. Off. 
+ Fluoroflex-T hydraulic hose for 3000 psi service meets mini- ®Teflon « Pont's trademark for TFE fluorocarbon resins. 





UNIVERSITY MICROFILM 
STEVENS RICE G 
313 @ IST sT 


Inc 
3 i 


seams xis NEW FASTENER GUIDE 


for Spacecraft, Missile and 
Power Plant Engineers with high 
temperature assembly problems 


New ESNA* 80- page guide reflects fifteen years 
of research and design experience as the original 
producer of high temperature self-locking nuts 


for the gas turbine industry. 





MAIL COUPON TODAY! 


x) ELASTIC STOP NUT CORPORATION OF AMERICA 


INDEX PROVES CATALOG’S VALUE: 


Section 1-First 1 


Section I! 


< 


Section Ii! Fast 


a 


< 


Section IV Hig pertormance fasteners { 
' 


ELASTIC STOP NUT CORPORATION OF AMERICA, 
Dept. $41-525 UNION, NEW JERSEY 


Please send me now ESNA High Temperature Design 
Catalog = 5918 
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